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COLLAPSE THERAPY OF BRONCHIECTASIS * 
By E. Rist, M.D., Paris, France 


Ir was to be expected that artificial pneumothorax, having proved so 
strikingly efficient in healing ulcerative tuberculosis of the lungs, should also 
be attempted as a therapeutic measure against bronchiectasis. Indeed the 
attempt was made for the first time as early as 1903 by one of Forlanini’s 
most brilliant followers, Riva-Rocci; and it was, we hear, crowned with 
success. Since then several authors have published cases of bronchiectasis 
treated by pneumothorax, with a variety of results; but the sum of those 
cases amounts to a comparatively small total. Whittemore and Balboni 
could in 1928 gather only 93 of them out of the world literature. It seems, 
therefore, as if each series consisted of only a few cases, none of the authors 
having been persevering enough to give the method a systematic trial. As 
a matter of fact, this method of therapy has not become widespread, and 
one still meets with skepticism or reluctance on the part of the practitioner, 
when proposing to collapse by pneumothorax a lung affected with bronchiec- 
tasis. Yet there has been lately the reverse from indifference regarding the 
disease itself, to wit the remarkable improvements which radiography after 
injecting the bronchial tree with iodized oil, to say nothing of bronchoscopy, 
have achieved in its diagnosis. 

I think some misconceptions have been at work to prevent physicians 
from taking advantage as often as they should of the resources which arti- 
ficial pneumothorax puts at their disposal against bronchiectasis. In the 
first place, they are not sufficiently aware that there is no such thing as spon- 
taneous recovery from that malady. One still reads in some textbooks and 
articles that recovery may occur and consequently justify expectancy. But, 
to my knowledge, no valid instance has ever been produced. In the second 
place one is too apt to forget that it is not only an incurable, but, in the 
long run, a deadly disease. It is true that it may for some time—months or 
even years—remain a comparatively harmless ailment, as long as the sup- 
puration is due to the ordinary aerobic micrococci. Sooner or later, how- 
ever, a time inevitably comes when the bronchiectatic focus is invaded by 


* Read at the Montreal Meeting of the American College of Physicians, February 8, 
33. 
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anaerobic bacteria and eventually by the spirochetes, which give the infec- 
tion its peculiarly serious septic character. The change is signalized by the 
offensive nature of the discharge, which was previously odorless. 

Once this stage has been reached, the patient, although his general con- 
dition may at first remain tolerably good, is threatened by all the dangers 
which attend anaerobic infection of the lung. Multiple small abscesses 
develop in the neighborhood of the cylindrical bronchiectases and add to the 
lipiodol roentgen-ray picture the characteristic pigeon-hole or grape-bunch 
features. Various circumstances favor acute revivals of the infectious 
process, which may extend to further parts of the lung, either in the im- 
mediate vicinity of the primary focus, or by way of embolism, to more dis- 
tant parts of the same or to the opposite lung. Real gangrene of the lung is 
liable to occur in such circumstances. If the process extends to the visceral 
pleura and there are no adhesions, a putrid, offensive empyema is not seldom 
observed. Sometimes a more or less evident pyemia occurs with septic 
emboli which have a curious propensity to localize either in the medulla of 
the long bones or in the substance of the brain. The metastatic abscesses 
thus produced are always characterized by their foul, offensive odor. | 
should mention also the very profuse recurrent hemorrhages which com- 
plicate some cases. 

Even if the patient does not succumb to one or several of the aforenamed 
accidents, he is sure to reach a period when progressive wasting, cachexia 
and eventually amyloid will put an end to his life. It matters little whether 
the whole story runs along for three or 10 or 25 years. Bronchiectasis is a 
disease which finally kills, be the end as protracted as we may pray for. 
Therefore, if one keeps this in mind, one must feel that it should be treated 
as early and as effectively as possible. 

There is another misconception which has prevented many a physician 
from attempting pneumothorax, namely the notion that bronchiectasis is 
almost always accompanied by symphyseal pleural adhesions rendering a 
trial perfectly useless. Now I think it is always unwise to predict confi- 
dently the presence (or the absence) of adhesions, even when the history of 
the patient and his physical and roentgen-ray examination seem to over- 
whelm us with evidence, because the only definite evidence is the failure of 
our attempts to create a pneumothorax. As a matter of fact, there is very 
little truth in the widespread notion that adhesions are almost the rule in 
bronchiectasis. Among the 93 cases collected from the literature by Whitte- 
more and Balboni, 12 only had adhesions which made a collapse impossible. 
Of course, the 93 cases being, as I have said before, the sum of numerous 
isolated cases or small series of cases published by a number of authors, one 
may presume that many a failure caused by adhesions has escaped pulb- 
lication. The percentage of 12.9 resulting from these figures is evidently 
much too low. In the rather large series of personal cases which [| shall 
presently discuss, I find 37.2 per cent of failures attributable to adhesions, a 
little more than one-third. Tabulating in 1926 more than a thousand per- 
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sonal cases of tuberculosis treated by pneumothorax, I found the number 
of failures due to extensive adhesions to be one-fourth of the total. Even 
admitting, therefore, that adhesions are somewhat more frequent in bronchi- 
ectasis than in tuberculosis, still certainly the difference is not such as would 
justify abstention by principle from pneumothorax in bronchiectasis, while 
there is now a consensus of opinion that pneumothorax is, or ought to be, 
the routine treatment of ulcerative tuberculosis. 

Furthermore, I feel certain that the proportion of pleural adhesions is 
greater in cases of long standing than in recent cases. There is therefore 
good reason to believe that if we treated bronchiectasis earlier and more 
systematically with pneumothorax the proportion of failures caused by ad- 
hesions would be less. And finally if we fail to collapse the lung by pneumo- 
thorax, we may try to collapse it by phrenicectomy. 

I now wish to present a short account of the cases of bronchiectasis 
which have been observed in my Hospital-Department during a period run- 
ning from 1920 up to the end of 1931. Their total number is 90, of which 
31 were not submitted to artificial pneumothorax, either because they refused 
treatment and were ultimately lost sight of, or because they were admitted 
in an extremely serious condition, precluding any sort of active therapeutic 
measure. Asa matter of fact, the five patients belonging to this last group 
died in the wards soon after admission, one with abscess of the lung, two 
with lung gangrene, and two with septic bronchopneumonia. 

In 59 cases, artificial pneumothorax was attempted. We failed to create 
it in 22 cases, the pleura being totally or extensively adherent. Among the 
37 patients whose lung could be successfully collapsed 17 were not benefited 
by it. Six of these 17 had adhesions of the diaphragmatic pleura; therefore, 
although the rest of the lung was well collapsed, its inferior part, where the 
lesions were located, remained uninfluenced. In one other patient the lung 
was beautifully collapsed; in fact he was one of the most remarkable in- 
stances of perfect collapse which I have ever witnessed : the lung was reduced 
to the size of a fist around the hilus. But we soon noticed that each refill 
of the pleural cavity with air stopped the discharge entirely and was fol- 
lowed by high fever. If we let the lung expand again to a certain degree, 
an abundant foul discharge of pus began to flow and the fever subsided. 
The roentgen-ray picture showed, in the center of the collapsed lung, a small, 
walnut-sized, round cavity half filled with fluid. Evidently the collapse 
produced a kink of the evacuating bronchus and consequently a retention of 
the purulent discharge. We tried in vain to approximate a medium pres- 
sure which would facilitate drainage and exclude retention, and the treat- 
ment had to be abandoned. The remaining 10 unsuccessful pneumothorax 
cases were either cases of bilateral bronchiectasis or were complicated with 
gangrene of the lung and ultimately died. 

There remains a group of 20 patients, one-third of the total, who derived 
the greatest possible benefit from pneumothorax treatment. They were 
rapidly made free of all morbid symptoms; their discharge rapidly disap- 
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peared, they ceased coughing, running fever and losing weight; they were 
to all appearances restored to health. It is true that for seven of them the 
recovery was conditional to the maintenance of lung collapse. If we al- 
lowed the lung to expand, the symptoms, after a certain time, would appear 
again, to vanish once more as soon as the pleural cavity was refilled with air. 
Even such a conditional recovery is of considerable benefit. After all the 
slavery of refills (if it may be so-called) compares most favorably with the 
awful slavery of the foul stinking spittoon. Not only did the collapse 
treatment in those imperfect cases protect the patients against the dangerous 
complications referred to previously, but it enabled them to lead a normal 
life, to sustain themselves by their daily work and to be relieved from the 
social ban caused by a disease which made them repulsive and undesirable. 
One must not forget that the unfortunate bearer of a bronchiectasis is not 
seldom made an outcast by his fellow-workers. One of my patients, whose 
lung could not be collapsed on account of adhesions, finally committed suicide 
for precisely that reason. 

In 13 cases the success of pneumothorax was unconditional, complete, 
permanent and has lasted up to the present time for three, five, six and eight 
years after the treatment was stopped. My earliest case, which does not 
appear in these hospital figures, and whose pneumothorax was induced in 
January 1914 and abandoned in August of the same year, has now been free 
of symptoms for nearly 19 years. Not the least interesting feature of these 
recoveries is the rapid return to a normal shape of the pronouncedly drum- 
stick shaped fingers, which are so characteristic of bronchiectasis. 

It is often claimed that the scope of pneumothorax treatment is limited 
to bronchiectasis of short duration, especially in children. This may be true 
in a general way. I wish nevertheless to emphasize the fact that, among 
my recoveries, figures the case of a boy of nine whose treatment was initiated 
after he had been ill for seven years, and that of a girl of 20 who had been 
ill for more than 10 years. Another case concerned a gentleman aged 59, 
who had been ill for two years. There are therefore exceptions to that 
assumed rule. Anyhow this should be an inducement to have recourse to 
pneumothorax treatment as early as possible. 

I feel pretty certain that if bronchiectasis were always diagnosed early— 
as it indeed should be nowadays since the use of iodized oil has proved an 
infallible method of demonstrating the presence of dilated bronchi—and if 
the pneumothorax treatment were always initiated as soon as the diagnosis 
had been established, the proportion of recoveries would increase very sub- 
stantially. Many years were lost before the necessity of early pneumo- 
thorax treatment in ulcerative tuberculosis of the lung was universally ad- 
mitted. But since it has been admitted, the proportion of successes has 
become considerably greater than it was in the days when pneumothorax 
was regarded as an exceptional measure and, so to say, as a last resource. | 
venture to predict that the pneumothorax treatment of bronchiectasis will be 
a repetition of the same story. 
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But there are failures, and there always will be failures, the most usual 
cause of which is the early formation of symphyseal adhesions. In this 
conjunction again the lesson which collapse therapy of lung tuberculosis has 
taught us should not be lost. In other words we should, without loss of 
time, take advantage of the second best and least harmful form of collapse 
therapy, namely avulsion of the phrenic nerve. In 11 of my cases of 
bronchiectasis in which adhesions had caused the failure of pneumothorax, 
phrenicectomy was performed: three patients made a perfect, complete, 
permanent recovery; four other patients were greatly improved but not 
cured. What the proportion may be of patients who, having derived bene- 
fit neither from pneumothorax nor from phrenic avulsion, can be notably 
improved or definitely cured by lobectomy, it is almost impossible to say at 
the present time. But I shall certainly raise no difference of opinion in this 
assembly if I confidently assume that whatever the successes of surgery in 
the treatment of bronchiectasis may be in the future, they will always be 
associated with the name of Professor Archibald, of the city of Montreal. 

Now, it will be asked, how is the healing of the bronchiectatic condition 
by lung collapse to be interpreted? One who has seen, at autopsy, those 
bronchial cavities, flattened and distorted as they are, with their thickened, 
inelastic walls embedded in thickened inflammatory lung tissue, can hardly 
imagine that collapse could bring back the dilated bronchi to their normal 
state. It is true that only those cases come to autopsy which have lasted a 
comparatively great length of time. If we could study the lesions in the 
earlier phases of the disease, we would probably find them more likely to be 
favorably influenced by collapse. Nevertheless it sometimes happens that 
when iodized oil is injected into the bronchial tree of a former patient who 
has recovered after pneumothorax treatment or phrenic avulsion, the roent- 
gen-ray picture shows evidence of persistent bronchial dilatations. The 
question therefore arises of what has been really achieved by collapse. I 
think it is not very difficult to answer that question. Collapse has made an 
efficient and thorough drainage of the bronchial tree possible and conse- 
quently paved the way for a gradual, spontaneous healing of the bronchial, 
or to be more precise, of the bronchopneumonic infection. I conceive that 
all the symptoms of bronchiectasis are due to infection and not to dilatation. 
A non-infected bronchiectasis is an anatomical abnormality. It is not a 
disease. 





BILATERAL SPLANCHNIC NERVE SECTION 
IN A JUVENILE DIABETIC* 


By Geza pve Takats, M.D., and G. K. Fenn, M.D., Chicago, Illinois 


OnE of us, with Cuthbert,’ reported that excision of the celiac ganglion 
in the dog resulted in a decided and persistent rise in sugar tolerance. 
Further analysis of the mechanism of the increase in tolerance showed that 
bilateral adrenal denervation or bilateral splanchnic section gave identical 
results.” It was suggested in the first paper that the exclusion of sym- 
pathetic nerve impulses may bring about either an increased insulin produc- 
tion or a reduction in the insulin requirement. The susceptibility of the 
dogs to insulin was markedly increased after either of these operations, a 
fact previously observed by several workers.* 

Such a state of diminished insulin requirement and increased insulin 
susceptibility would be highly desirable in diabetic patients. In previous 
attempts to increase sugar tolerance in diabetes * °° it was pointed out that 
in the severe type of juvenile diabetes, with frequent occurrence of acidosis 
and coma at the slightest infection or trauma, an operation would be justi- 
fiable if nothing but a stabilization of tolerance could be accomplished. Such 
an object was sought by producing islet-hypertrophy in the ligated tail of 
the pancreas, which resulted in a decided rise of tolerance in one, and an 
indefinite temporary rise in a second diabetic child. It was pointed out, 
however, in previous publications * °° that such an operation did not strike 
at the real cause of diabetes, because unless one would be able to protect the 
new islets from injurious effects of nervous or hormonal origin, the new 
islets would become exhausted like the original ones. 

Resection of splanchnic nerves, while a much used experimental pro- 
cedure, has been performed but a few times in man. ‘Thus far, most of the 
studies in regard to technic have been carried out on the cadaver, and trans- 
pleural,” supradiaphragmatic,” infra-mediastinal,? and suprarenal '’ ap- 
proaches have been suggested. A critical summary of splanchnic section 
for relieving upper abdominal pain has been presented by Alvarez."* All 
these operations have been performed either with the object of relieving 
painful crises ( Jean,’ Foerster,** Mixter and White *) or to relieve gastric 
atony (Pieri*). The latter has performed unilateral splanchnic resection 
seven times to increase gastric tone and peristalsis. To our knowledge, 
splanchnic resection for diabetes has not been performed before. 

The depression of sympathico-adrenal function by adrenal denervation, 
however, has been suggested by Crile in cases of neurocirculatory asthenia, 
recurrent hyperthyroidism and peptic ulcer.’* In a personal communication, 
* Received for publication April 29, 1933. 

From the Department of Surgery and Medicine, Northwestern University Medical 


School and St. Luke’s Hospital, Chicago. 
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BILATERAL SPLANCHNIC NERVE SECTION 423 
Dr. Crile stated that he had also performed this operation for diabetes but 
could not make any statements as to the results. The Italian surgeons 
Donati’® and Ciminata’*® suggested adrenal denervation in diabetes. 
Donati denervated the left adrenal in a fifty year old marantic diabetic 
woman, whose blood sugar fell but later returned to a slightly lower than 
preoperative level. She needed less insulin than before. 

Our reason for selecting splanchnic section instead of adrenal denerva- 
tion to depress sympathico-adrenal function is as follows: The splanchnic 
nerves control a far larger area than the suprarenal fibers; an increased 
blood supply to the pancreas may be of benefit. Secondly, the excision of a 
long segment of both splanchnic nerves may insure lack of regeneration bet- 
ter than section of nerve fibers going to the adrenals. Crile ** doubts the 
possibility of regeneration in adrenal nerves, but our animal experiments 
uniformly indicate a great regenerative power of the splanchnics. It must 
be admitted that splanchnic section alone does not denervate the adrenals 
completely, because of the fibers coming to adrenals from the celiac ganglion 
and the upper lumbar ganglionated trunk. Nevertheless, in our animal 
experiments,” * celiac ganglionectomy, complete adrenal denervation and 
bilateral splanchnic section gave identical rises in tolerance. For this reason 
splanchnic resection was selected in the case to be described. 

Investigation of the various methods of approach revealed the supra- 
diaphragmatic, retropleural approach as the most desirable for our purpose. 
Aside from the advantage of avoiding an intraperitoneal or retroperitoneal 
operation with the subsequent difficulty of postoperative feeding, the nerves 
can be exposed at great length above the diaphragm and an excision of two 
to three centimeters is possible. Observations on the dog indicated that 
astonishing distances of splanchnic defects can be bridged by regeneration. 

In the selection of a suitable patient for such an operation we were 
guided by the principles discussed in a previous communication °: namely, 
the severe type of juvenile diabetic, with unstable tolerance, and one that has 
been diabetic for at least two years and controlled for several months 
previous to operation. As stated by Allen and Wilder,"’ juvenile diabetes 
starts with unusual severity and with adequate dietary and insulin control 
the tolerance may gradually improve. The absence of vascular damage, 
can be checked by oph- 


which may occur so early in juvenile diabetes,’ 
thalmoscopy and films of peripheral vessels. Tests to demonstrate the effect 
of sympathetic depression on the carbohydrate metabolism of the selected 
patient will be discussed under the comments. 


Case History 


D. H., an 18 year old colored girl, was admitted on October 17, 1932, to St. 
Luke’s Hospital. Her great grandmother died of diabetes. She had had whooping 
cough, chicken-pox and measles. At the age of 12 and again at the age of 15 she 
had an acute attack of abdominal cramps, became very thin and lost weight. This 
could hardly have been due to diabetic acidosis as she promptly recovered from both 
attacks and was quite well until January 1932 when polydipsia and polyuria set in. 
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She lost 50 pounds in three months, became very nervous, “ jumpy.” The patient 
stated that she never liked or ate sweet foods, as they caused abdominal cramps. At 
the end of March 1932, because of frequent colds, a tonsillectomy was done, follow- 
ing which she became drowsy. It was at this time that her diabetes was first dis- 
covered. The CO, combining power went down to 26, the blood sugar rose to 430 
milligrams per 100 c.c. She was admitted under the care of one of us (G. K. F.), 
Two hundred and thirty-five units of insulin were given during the first 15 hours, to- 
gether with glucose, fluids and caffein. She was finally discharged on a diet of 
C 100, P 60, F 175, with a glucose value of 151, representing 2311 calories; 35 units 
of insulin to be given in the morning and 25 units in the evening. The glucose- 
insulin ratio was 2.5: 1. 

During the interval between her discharge from the hospital and readmissior 
the patient was infrequently observed in the out-patient department. Because 
circumstances beyond control, her regulation, even on this dose of insulin, was in- 
sufficient. 

She was a fairly well nourished colored girl, rather nervous, but alert. Except 
for a small colloid goiter without accompanying signs of toxicity, no abnormalities 
were seen, palpated or heard. A right lower molar tooth was found to be infected 
and later extracted. While she had had dietary instructions and took her insulin 
regularly, there was an intermittent spilling of sugar. There was no evidence of 
peripheral vascular change due to diabetes. Both diaphragms moved well and the 
phrenico-costal angles were clear, a point we wished to be sure about, because of the 
planned supradiaphragmatic approach to the splanchnic nerves. The preoperative 
diet was C 75, P 50, F 150, a glucose value of 120 covered with 40 units of insulin. 
She was, however, not entirely regulated on this regime, and was very unstable. 

Preoperative studies revealed that ergot definitely depressed the galactose tol- 
erance curve (figure 1). This we took as being suggestive of a sympathetic hyper- 
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Fic. 1. Galactose hyperglycemia curve. Forty grams of galactose were given in 500 
cubic centimeters of water. Blood sugars were determined by the modified Folin-Wu 
method, before, 15, 30, 60 and 120 minutes after the administration of galactose. Straight 
line: galactose without ergotamine. Interrupted line: galactose with 0.5 mg. of ergotamine 
under the skin. Note the marked depression of hyperglycemia at one hour. 
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irritability of the glyco-secretory mechanism. An insulin sensitivity test was run, 
with the idea of comparing it with others after the operation (figure 2). 

After the customary preoperative preparation as required in diabetes ® section 
of the left splanchnic nerves and thoracic chain was done on October 22, 1932. 
Under ethylene-novocaine anesthesia a left paravertebral incision was made, exposing 
the eleventh and twelfth ribs and transverse processes. The vertebral ends of the 
two ribs were resected for a distance of an inch and the transverse processes were 
bitten off with a double-action bone forceps. The endothoracic fascia was incised 
and the pleura was peeled away from the lateral surface of the vertebral column, 
just above the diaphragm. A slight tear occurred in the pleura during this procedure, 
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Fic. 2. Insulin sensitivity test. One-tenth of a unit of insulin per kilogram body 
weight was given intravenously and blood sugars were determined by the micro-Folin-Wu 
method at intervals. Interrupted line: preoperative curve. Straight lines: postoperative 
curves taken a month apart. Note the delayed response to insulin before the operation. 
Following the operation, the blood sugar drops rapidly at 15 and 30 minutes and there is no 
rise between the first and second hour as if epinephrine response would be inhibited. 
Urinary sugars taken simultaneously with the blood sugar determinations revealed the renal 
threshold around 200 milligrams of dextrose in 100 cubic centimeters of blood. 


but it was quickly repaired with a fine catgut suture. The left splanchnic nerves 


and the thoracic sympathetic trunk were picked up with a nerve hook and were sec- 


tioned. The long muscles of the back and the lumbodorsal fascia were sutured with 
interrupted No. I chromic catgut sutures. The skin was closed with interrupted silk 
Sutures. 


The pulse and general condition of the patient were good at the end of the 
operation. The pulse was 116 at the start (excitement) and 112 at the end of the 
operation. There was a slight pneumothorax in the left chest cavity. For the first 
two days 2,000 c.c. of 5 per cent dextrose and 1,000 c.c. of normal salt solution were 
given under the skin daily. Insulin was given in doses regulated according to the 
urinary tests, which were made every four hours. She received from 40 to 45 units 


of insulin a day. On the third day a soft and on the fifth day a more solid diet was 
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given, containing 120 grams of available glucose. Severe cramping in the epi- 
gastrium was controlled by atropine (gr. 1/150) twice a day. The possibility that 
this represented an exacerbation of an old pancreatitis was considered but ruled out 
by the low figures for blood-diastase, using a method described elsewhere.'? 

The patient made a rapid convalescence. The wound healed by primary inten- 
tion. With the same diet as before the operation, there was a reduction of the in- 
sulin requirement to one-half of the preoperative amount. On November 12, 1932, 
three weeks after the first operation, the right splanchnic nerves were exposed. ‘lhe 
approach was similar, except that the paravertebral incision was continued along the 
twelfth rib laterally for 6 to 8 centimeters and both skin and musculature were tran- 
sected. This addition to the original incision facilitated exposure considerably. ‘The 
vertebral ends of the eleventh and twelfth ribs and the transverse processes were 
removed. The peeling of the pleura did not result in any tear on this side. ‘The 
identification of the structures was not as clear, but three definite white strands were 
cut and removed for a length of three centimeters. Histologic examination revealed 
one definite nerve trunk. Because of the uncertainty of complete transection, one 
cubic centimeter of 95 per cent alcohol was deposited in the posterior mediastinum 
paravertebrally. The wound was closed in layers. 

The postoperative convalescence was uneventful. The patient was put on the 
same diet again with 120 grams of available glucose, and required from 20 to 25 
units of insulin. An attempt to discontinue all insulin for a week resulted in the 
spilling of 49.47, 28.9, 48.15, 63, 75, 71.7, 30, 42.75, and 76.59 grams of glucose on 
eight successive days. As the patient was nearing coma, insulin was again given 
and the diet was increased to promote regain of weight. She was discharged on 
December 19, 1932, on the original preoperative diet of P 50, C 75, F 150, A.G. 120 
and 20 units of insulin. She was seen at intervals and two more insulin sensitivity 
tests were obtained. Her weight was 114 pounds before operation and had grad- 
ually risen to 127 pounds on February 25, 1933. There was no pain or inhibition of 
motion in the back. (Figure 3.) 

In addition to studies on insulin sensitivity, blood pressure measurements were 
taken to see whether splanchnic section might have any depressing effect on blood 
pressure. No preoperative reading is available. One week after the second opera- 
tion the blood pressure was 90/68 lying flat in bed. After standing three minutes, 
blood pressure was 82/62. Five weeks after the operation, blood pressure was: 


96/80 lying down 
86/70 standing five minutes 
100/80 after hopping ten times. 


Fifteen weeks after the second operation, the patient’s blood pressure was: 
110/80 lying down 
108/80 standing five minutes 
115/80 after hopping ten times. 

This temporary fall in blood pressure, which is regained after fifteen weeks, 
closely resembles the experimental findings of Bradford Cannon,*° who found in cats 
that a progressive removal of the sympathetic ganglionated cord and _ splanclinic 
nerves is followed by a fall in blood pressure and then a return to normal. Even 
completely sympathectomized cats maintained a normal blood pressure. 


COMMENT 


The operation here described resulted in an abrupt change of the glucose: 
insulin ratio of the diabetic child from 2.5: 1 to 5:1. This change occurred 
after section of the left splanchnic nerves, whereas the later sectioning 0! 
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the right splanchnic nerves did not produce any further improvement. Dur- 
ing the postoperative period of four months the patient not only regained 
her original preoperative weight (114 pounds), but increased it to 129 
pounds. It is of some significance that several subsequent attacks of upper 
respiratory infection did not upset her insulin requirement. This now seems 





Fic. 3. Photograph of patient’s back two weeks after second operation. Both incisions 
healed by primary union. The muscles of the back show no atrophy and there is no limita- 
tion of motion and no neuralgia. Note the rectangular incision on the right side, which 
facilitated exposure. 


to be stabilized at 20 to 25 units for a diet of 120 grams of available glucose. 
We are, of course, aware of the spontaneous fluctuations of tolerance in dia- 
betic patients, and particularly of the improvement of tolerance in hospital- 
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ized patients, who can be far more closely controlled than the ambulatory 
ones. In this instance, however, the patient was not controlled after the 
operation, but on the contrary all insulin was withdrawn for a whole week to 
see how much the patient’s own insulin output had improved. And yet a very 
definite improvement of the glucose: insulin ratio resulted. The improve- 
ment occurred immediately after section of the left splanchnic nerves and did 
not increase after the section of the right splanchnic nerves. Whether this 
indicates a predominating influence of the left splanchnic nerves on bilateral 
adrenal secretion or whether the nerves had not been all severed on the right 
side cannot be decided at present. 

One might assume that there was no increased insulin secretion in this 
child following the operation, because large quantities of sugar were excreted 
on the preoperative diet when insulin was discontinued. But the insulin 
sensitivity of the patient had increased. (Figure 2.) It will be noted that 
the preoperative administration of 0.1 of a unit of insulin per kilogram body 
weight given intravenously produced no drop of blood sugar at 15 and 30 
minutes, and even after an hour it had only dropped from 245 milligrams to 
225 milligrams, a slight drop of 8 per cent. After the operation, however, 
the two tolerance curves, which check remarkably well with each other, show 
a marked drop at 15 and 30 minutes. The average drop at one hour from 
305 to 193 milligrams represents a 36.7 per cent drop, and this level is main- 
tained for another hour. 

The test for insulin susceptibility can readily separate insulin-resistant 
patients from those that are insulin sensitive. It is possible that different 
types of diabetic patients will be thus distinguished from each other, al- 
though much experimental and clinical work is yet to be done to establish 
the value of insulin sensitivity.’ 

We have also tried to elicit some objective sign of sympathetic hyper- 
irritability in this patient and, following the suggestion of Pollak,*' have 
administered 40 grams of galactose to the patient, followed by blood sugar 
determinations. According to this author, 0.5 milligram of ergotamine 
inhibits the galactose hyperglycemia in one group of diabetics, and it is this 
type of diabetic we are interested in, in whom the sympathetic depressor 
action of ergot imitates the surgical effect of splanchnic section. This 
patient showed a definite inhibition of the galactose hyperglycemia, follow- 
ing the subcutaneous administration of ergot. (Figure 1.) At present we 
are engaged in other tests which would imitate the effect of a bilateral 
splanchnic section on a blood sugar curve. 

What the discovery of insulin has meant to the diabetic, but particularly 
to the diabetic child, has been repeatedly emphasized.” "* Juvenile diabetes 
before the insulin era was almost always fatal. Unfortunately, however, 
the low mortality statistics of Joslin, Wilder and Allen, and Priscilla White 
cannot be reproduced in the country at large. Wilder * has recently stated 
that the death rate from diabetes is actually mounting and that diabetic 
patients throughout the country are either not using insulin or not using it 
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properly. In Ontario, where insulin is provided free of charge to charity 
patients, none had been used in 44 per cent of 192 cases of fatal diabetes and 
In Oregon, only 


21 


in only 12 per cent had it been used with any regularity. 
one of two patients who died of diabetes used insulin at any time, only one in 
four used it in the final illness, and only one out of three knew how to test for 
sugar in the urine. In this state only 15 per cent of the fatal cases had ever 
used insulin regularly,** and in the state of Washington, only 16.5 per cent 
used it.** The actuarial statistics of the Metropolitan Life Insurance Com- 
pany portray a very sad picture of diabetic mortality (cit. by Wilder **). 
The physical surroundings and the economic difficulties of certain types of 
diabetic children are such that an adequate dietary and insulin control is not 
feasible. Thus in addition to other considerations, a definite social and eco- 
nomic indication must be recognized in the selection of diabetic children for 
operation. 

The present report is considered as a preliminary step toward a thorough 
investigation of various types of juvenile diabetic patients. A patient with 
a severe type of uncomplicated juvenile diabetes, who was poorly controlled 
but had not yet developed detectable vascular damage and in whom a supres- 
sion of sympathetic glyco-secretory discharge could be accomplished with 
ergot, has proved to show stabilization and improvement following splanchnic 
nerve section.* Her insulin resistance has been modified. Only a careful 
selection of future cases, with observations over a prolonged period of time, 
will establish the value of this operation. 


SUMMARY 


Bilateral splanchnic section was performed on an 18 year old diabetic 
girl with the purpose of stabilizing and increasing her sugar tolerance. 
There has been an immediate drop to one-half of her previous insulin re- 
quirement, which seems to be due to an increase in insulin sensitivity and 
which has persisted up to the present writing, four months after the opera- 
tion. Further studies with a final report will be made at a later date. 
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CHRONIC ARTERIAL OCCLUSION OF THE 
EXTREMITIES * 


By DuncAN GraHnAM, M.B.(Tor.), F.R.C.P.(C.), Toronto, Ontario, 
Canada 


CLINICIANS have long recognized that certain conditions, usually of a 
chronic nature, which affect the extremities and commonly terminate in 
gangrene, result from insufficient circulation. With the demonstration by 
Raynaud that gangrene could develop without vascular occlusion, these con- 
ditions were divided into two groups: (1) those due to structural disease of 
the arteries, described and classified under the general term arteriosclerosis ; 
(2) those due to functional disturbance of the arteries without structural 
change: for example, Raynaud’s disease. The accepted neurogenic origin 
of the vascular disturbance in Raynaud’s disease and in the condition de- 
scribed later by Weir Mitchell as erythromelalgia and the similarity of many 
of their symptoms to those found in certain purely nervous conditions have 
caused them to be described and classified among diseases of the nervous 
system under the heading of vasomotor and trophic neuroses. As a result, 
hoth these conditions have attracted the attention of the neurologist rather 
than of the clinician interested in cardiovascular disease. The demonstra- 
tion by Buerger' of the nature of one form of structural vascular disturb- 
ance, namelv, thromboangiitis obliterans, and his later publication of a 
texthook on “ Circulatory Disturbances of the Extremities ’’ * have been dis- 
tinct contributions to our knowledge of vascular affections of the extremities. 
Buerger was one of the first to applv in a systematic manner the new knowl- 
edge concerning the physiology of the capillary system to the study of 
neripheral vascular disturbances, and to stress its value in diagnosis. With 
the limited exact knowledge available up to that time of the normal function 
and control of the capillary system, it is not surprising that in clinical text- 
hooks little or no mention was made of the role of the capillaries in cir- 
culatory disturbances. Thanks to the studies on the anatomy and physiology 
of the capillaries, particularly to those of Krogh * and his pupils, and to the 
work of Lewis * and his associates on the response of the blood vessels of 
the human skin, it has become possible for clinicians to interpret more in- 


telligently the abnormal changes occurring in the skin following disturbances 


in the circulation, and to appreciate more fully their significance in the diag- 
nosis and treatment of vascular affections. 

It would appear fortunate that, at this stage in the development of our 
knowledge the operation of ganglionic sympathectomy was introduced by 
the surgeon as a means of treatment for increasing the blood flow to ex- 
tremities affected by vascular disease. Being a therapeutic measure, it 

* Read before The American College of Physicians, Montreal, February 10, 1933. 
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stimulated a wider interest among clinicians, both physicians and surgeons, 
in peripheral vascular disturbances. A number of workers, notably Lewis,’ 
Brown and Adson,° White,’ Scott and Morton,* to mention only a few, have 
made carefully controlled observations before and after sympathectomy on 
patients suffering from different types of vascular disturbance. These in- 
vestigations have given us a better and clearer understanding of the nature 
and origin of circulatory disturbances occurring in the extremities. 

When one reviews the present situation, it is observed that no new type 
of vascular disease has been found since Buerger gave us a pathological and 
clinical description of thromboangiitis obliterans, and that no change has 
been made in the classification of peripheral vascular disease into two main 
groups: one, organic or obliterative; the other, functional or vasomotor. 
The clinical manifestations, however, have become fairly well defined and 
one has a much clearer conception of the causal relationship of functional 
disturbances in different parts of the vascular system to the production of 
the symptoms and signs present in various types of peripheral vascular dis- 
ease. With our present knowledge and methods for the examination of the 
circulatory efficiency of the extremities, the different types of vascular dis- 
ease can be accurately diagnosed and, in the majority of cases, this can be 
accomplished by the regular bedside or office methods of examination. As 
yet, proficiency in accurate diagnosis is confined largely to those especially 
interested in local vascular disturbances. Failure to make a correct diag- 


nosis is common and is due chiefly to a lack of appreciation of the diagnostic 
significance of the local signs and symptoms associated with disturbances of 
function of the peripheral vascular system from the small arteries to the 
There may also be failure to recognize that functional vascular 


venules. 
disturbances are often prominent in the obliterative type of vascular disease. 
Much confusion in diagnosis would disappear if physicians generally took 
a keener interest in the significance of these disturbances and if writers of 
textbooks of medicine would direct the attention of the reader to the vascular 
origin of Raynaud’s disease, erythromelalgia, and allied vascular disturb- 
ances by discussing them under vascular disease rather than under vasomotor 
and trophic neuroses of the nervous system. In a recent textbook of medi- 
cine, this change in the usual classification has been adopted.° 

In suggesting that Raynaud’s disease and erythromelalgia be classified 
as vascular disease rather than disease of the nervous system, I am not un- 
mindful of the fact that many of the local subjective symptoms and many of 
the changes occurring in the skin and subcutaneous tissue, found in these 
conditions, are present in certain primary diseases of the nervous system, and 
may be considered adequate justification for their classification under this 
system. However, it is becoming more and more evident that trophic dis- 
turbances, and probably many of the peripheral symptoms found in primary 
affections of the nervous system, are of vascular rather than of nervous 
origin. The fact that cases of Raynaud’s disease, with or without sclero- 
derma, experience relief of symptoms and show improvement of the trophic 
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changes in the skin and subcutaneous tissue following sympathectomy in- 
dicates that interference with the normal blood flow plays an important, if 
not the essential, role in their production. In support of this view is the 
favorable influence of increased blood flow following sympathectomy on 
trophic changes and possibly on the growth of the limb in poliomyelitis 
(Harris *°), and on the healing of perforating ulcer in degenerative lesions 
of the nervous system (Fraser ‘'). Further, it would appear that sclerotic 
vascular changes are responsible not only for the well known obliterative 
vascular disturbances in diabetes mellitus, but are the primary cause of the 
symptoms of peripheral neuritis, if present (Woltman and Wilder **). Is 
this not adequate justification for a more conscious recognition by clinicians 
generally of the vascular origin of nutritional disturbances and of many 
symptoms occurring in the extremities in certain diseases primarily affecting 
the nervous system ? 

As to the nature of the lesions in different types of peripheral vascular 
disease, structural changes of the arteries in the obliterative group and 
vasospasm or vasodilatation in the functional group are the immediate causes 
of the circulatory disturbances. The common clinical conditions belonging 
to the obliterative group are thromboangiitis obliterans and peripheral 
arteriosclerosis of advancing years or occurring with diabetes mellitus. The 
vascular changes in thromboangiitis obliterans, as demonstrated by Buerger, 
have a definite character quite distinct from those found in peripheral 
arteriosclerosis. The early lesion is an inflammation of the wall of the 
larger arteries, chiefly of the lower extremity, beginning in the adventitia 
and involving all coats of the vessel, finally causing thrombosis followed by 
organization and canalization. The lesions are multiple, affecting different 
segments of the vessels, and in the examination of an amputated limb dif- 
ferent lesions are found to show varying stages of acute and chronic in- 
fammation. While the veins may be involved in a similar process, disease 
of the arteries with occlusion is the chief and primary cause of the circu- 
latory disturbances. 

Unless sudden occlusion of a vessel occurs, circulatory disturbances may 
be absent in the early course of the disease. If the part affected is subjected 
to exercise, the first complaint is fatigue and aching upon exertion; later, the 
pain of intermittent claudication develops, which we now know to be due, 
not to spasm of the artery, but to chemical changes occurring in the muscle 
resulting from a deficient blood supply. Vasospastic or functional dis- 
turbances may occur at this stage: numbness, tingling, and sensitivity to cold 
causing pallor or cyanosis. In some cases these symptoms may be more or 
less prominent and lead to the erroneous diagnosis of Raynaud's disease. 
Coldness is present and, in the dependent position, rubor of the distal parts 
develops, and pallor in the elevated position. The capillaries are dilated and 
partially paralyzed. 

With the diminution of the blood supply to the minute vessels of the 
skin, nutritional or trophic changes in the skin and nails develop. As is 








434 DUNCAN GRAHAM 


found in peripheral arteriosclerosis, external trauma plays an important 
role in accelerating the development of these changes and finally causes 
ulceration and gangrene. After nutritional changes make their appearance, 
the most distressing symptom for the patient is the pain which occurs in the 
distal parts of the extremity during rest. It may occur without the ap- 
pearance of ulceration or gangrene. Metabolic changes in the tissues, re- 
sulting from deficient circulation, rather than involvement of the nerves in 
the perivascular inflammation at the site of the lesion, would appear to be 
the chief cause of rest pain. Edema may occur due to occlusion of the veins 
or from posture in the later stages of the disease. In thromboangiitis 
obliterans the important clinical manifestations are: pain of intermittent 
claudication; postural color changes; coldness; peripheral nutritional 
changes in the skin and nails; rest pain; and absence of pulsation in palpable 
arteries distal to the arterial occlusion. These symptoms develop as a result 
of occlusion of a large artery, or arteries, of the extremity. 

In the arteriosclerotic type of vascular disturbance, occlusion of one or 
more arteries of the size commonly affected in thromboangiitis obliterans 
has been given as the chief cause of the disturbances resulting from the de- 
fective peripheral circulation. When one compares the character and dis- 
tribution of the arteriosclerotic lesions in the peripheral arteries with those 
found in thromboangiitis obliterans not complicated by arteriosclerosis,— 
the poor collateral circulation in arteriosclerosis and the relatively good one 
in thromboangiitis obliterans following occlusion—it is difficult to accept 
occlusion of a large artery as the chief cause of the clinical manifestations in 
peripheral arteriosclerotic disease. 

In the larger arteries of the leg, the primary lesion in arteriosclerosis is a 
medial degeneration with later calcification producing the beaded type of 
artery often found on palpation of the radial. The arteries usually affected 
are the femoral, popliteal, peroneal and radial; less often, the tibial and 
brachial; and very rarely, the dorsalis pedis. This degeneration of the 
media impairs the elasticity of the vessel and its lumen becomes larger than 
normal (Klotz **). Intimal thickening may develop as a secondary process 
but does not cause any significant occlusion unless thrombosis occurs. How- 
ever, in the branches of these arteries supplying the muscles, bone and skin, 
intimal thickening without significant medial change develops as a primary 
process and produces partial occlusion of the main small branches and partial 
or complete obliteration of their more distal portions. Just as thickening 
of the intima in the renal artery and its main branches may narrow the 
lumen and lead to nutritional changes in the kidney, atrophy of muscles and 
skin may follow similar changes in the smaller arteries of the limb. 

In this connection, I recall very vividly an incident which happened dur- 
ing my last visit to the late Sir James Mackenzie. He picked up the thin 
skin on the back of his hand, and said: ‘ What causes that?” Let me 
quote from his textbook on angina pectoris: “If we wish to grasp the 
meaning of the nature and significance of a great many symptoms of dis- 
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ease, we should look at the changes that occur in the progress of the healthy 
man from the cradle to the grave.” Again: “ A great many symptoms of 
disease owe their production to the impaired function of organs brought 
about by the diminution of their capillary field. Accompanying this, and 
probably causing it, are the diseased arteries. To appreciate these vascular 
changes we have but to compare the condition of the skin of an elderly man 
with that of a youth. In the latter the skin is of a thick velvety consistence, 
well supplied with blood; in the former case the skin is thin and attenuated, 
sometimes resembling tissue-paper and almost bloodless.” ** 

The absence of these nutritional changes in cases of thromboangiitis 
obliterans not complicated by arteriosclerosis, and in certain elderly indi- 
viduals showing marked beading of the radials, strongly suggests that 
intimal changes in the smaller arteries, rather than thrombosis of a large 


artery or medial degeneration with intimal thickening causing partial oc- 


clusion, are responsible for peripheral atrophic changes in arteriosclerosis. 
In thromboangiitis obliterans intimal changes are absent in the small arteries 
and a good collateral circulation develops following thrombosis of a larger 
artery. Even if one admits that a gradual narrowing of the lumen of the 
larger arteries develops from intimal thickening, one cannot explain the poor 
collateral circulation that is characteristic of the arteriosclerotic type of 
peripheral vascular disease without taking into account some additional 
factor, such as intimal thickening of the smaller arteries, which would cause 
a definite diminution in the blood flow to the muscles and the skin. Further, 
the incidence of intermittent claudication should be much higher in arterio- 
sclerosis than in thromboangiitis obliterans, owing to the poorer collateral 
circulation in the former, but such is not the case. For these reasons, it 
would appear that partial occlusion of the smaller arteries rather than oc- 
clusion of the larger arteries is the chief and primary cause of the arterio- 
sclerotic type of vascular disturbance. 

The arteriosclerosis of advancing years and that associated with diabetes 
mellitus are apparently of the same type and affect vessels of the same size. 
While this is true, there is a difference between the skin of the patient who 
develops signs of peripheral arteriosclerosis during diabetes mellitus and 
the skin of one who develops diabetes mellitus after definite signs of periph- 
eral arteriosclerosis have appeared. When diffuse atrophic changes are 
found in the skin of an arteriosclerotic diabetic, one may conclude that the 
diabetes mellitus was a later development. In the majority of diabetic 
patients, however, these advanced changes are absent and the skin over the 
dorsum of the foot is normal for the age of the patient. On the other hand, 
the skin over the dorsum of the toes, more commonly the great and second 
toes, may be found to be slightly thickened, wrinkled and less elastic than 
normal; or more marked thickening along the nail fold or under the end of 
the nail may be present, with the nail brittle and thickened. Calluses over 
the ball of the foot are not uncommon. These changes are the early nu- 
tritional manifestations of peripheral arteriosclerosis and minimal traumata 
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are the likely cause of their local distribution. After a slight abrasion, often 
caused by paring a corn or callus, infection develops ; thrombosis of the small 
arteries occurs, causing necrosis and gangrene. In diabetic gangrene pul- 
sation of the dorsalis pedis is usually present. 

In the senile arteriosclerotic, the nutritional changes in the skin described 
above may be accompanied by increasing intolerance to cold and acro- 
paresthesia. On palpation, pulsation in the dorsalis pedis is diminished or 
absent. Complaints of fatigue or aching pains in the legs with exercise, or 
crampy pains occurring more often during the night are not infrequent. In- 
termittent claudication, that is pain on exercise and quickly relieved by rest, 
occurs but, in our experience, is not commonly complained of by the patient. 
With progressive occlusion of the small arteries of the foot, the process may 
terminate in a dry, withering gangrene of part of the foot. Repeated mini- 
mal traumata from exposure to cold, hot water bottles, ill fitting boots, slight 
crushing, etc., would appear to be the factors causing the localization of the 
necrosis and gangrene to one or more toes or a small portion of the foot. 
If the trauma is more severe, or if infection develops through a small abra- 
sion, thrombosis of the partially occluded arteries develops and a moist 
gangrene is the result. Should a large artery become thrombosed, per- 
sistent pain usually develops near the site of the occlusion; the distal parts 
become cold, pale or cyanosed and, with the lack of development of an 
effective collateral circulation, a large area of gangrene appears. 


In all types of obliterative vascular disease, students of the subject stress 
the importance of mild external trauma as a precipitating factor in the de- 
velopment of gangrene, and in the treatment of diabetes mellitus special 
attention is given to the care and protection of the feet as a means towards 
its prevention. More severe trauma may injure even healthy tissues and 
cause thrombosis of small arteries and capillaries, but whether the results 
of minimal traumata on parts with a defective circulation are due to fur- 


ther damage of tissues or vessels, or both, has not been determined. In the 


obliterative type of vascular disease, the suggestion has just been advanced 
that repeated minimal traumata, of a type and severity to cause no disturb- 
ance to a digit with normal circulation and sensation, are responsible for the 
localization of gangrene to one or two digits in a foot in which there is 
diminution in the blood supply to the whole foot. It is a significant fact 
that, not only in the obliterative type but in the vasospastic type of vascular 
disturbance, one or two digits are apt to be more severely affected than the 
other three. In Raynaud’s disease, the bilateral and often symmetrical dis- 
tribution of the vasospastic disturbance is recognized. Nevertheless, one 
or more digits usually show more marked changes than the others, and fol- 
lowing sympathectomy recovery in these is less complete or less permanent. 
Is it possible that repeated minimal traumata, chiefly due to exposure to cold, 
are responsible for the localization of the more severe changes found in cer- 
tain digits in Raynaud’s disease? Recently Lewis has challenged the orig- 
inal and generally accepted view of Raynaud that this disease is a vaso- 
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neurosis and that the vasospastic disturbances are due to a fault in vasomotor 
innervation of distant rather than of local origin in the part affected. From 
his carefully controlled experiments on cases of Raynaud’s disease, Lewis 
came to the conclusion that spasm of the vessels is due, not to abnormal 
vasomotor impulses, but to a local vascular fault. In milder forms this 
defect is expressed as a susceptibility to enter a state of spasm: in the more 
severe forms, spasm is reinforced by local structural change. In referring 
to the primary cause of the spasm, he states: “In searching for the deter- 
mining cause of spasm, we must review the several possibilities and ascertain 
whether the abnormality is local or lies at a distance; it will not be found in 
both. Our conclusion is that the cause is a local cause.” Lewis admits 
that vasomotor impulses play a part in the vasospastic disturbances, but 
contends that the effect is due to the action of normal rather than abnormal 
impulses in a vessel with a local vascular fault, the exact nature of which is at 
present unknown. In an attempt to test these two hypotheses, Levy-Simp- 
son, Brown and Adson * investigated eight cases of Raynaud's disease, using 
methods similar to those of Lewis. They concluded that the preponderance 
of their experimental evidence confirmed Raynaud’s original view of the 
abnormality of the sympathetic nervous system. In one of the eight cases 
studied, a primary local vascular fault could not be excluded as the cause of 
the vascular spasm. As pointed out by these authors, Lewis’ evidence of a 
local vascular fault as the primary cause of spasm has been based chiefly on 
experimental observation on cases of Raynaud’s disease affecting the upper 
extremities and showing definite nutritional changes or gangrene of the tips 
of the fingers. It is generally recognized that the clinical results following 
sympathectomy in Raynaud’s disease are more satisfactory in the lower 
extremity than in the upper, and better and more complete in mild than in 
severe forms of the disease. More evidence of a local vascular fault in 
mild forms of Raynaud’s disease is necessary, therefore, before this can be 
accepted and a vasomotor origin discarded as the primary cause of spasm. 

The observations of Stopford and Telford on cases of cervical rib with 
unilateral vascular complications should not be overlooked in a consideration 
of the primary cause of vasospastic disturbances. Some years ago, Stop- 
ford *® reported that paralysis of vasomotor fibers never seemed to induce 
vascular changes but that partial division and irritation of peripheral nerves 
had been found on several occasions to be succeeded by vascular changes. 
The vascular lesion found was a thickening of the intima, most marked 
in the smaller arteries in the distal part of the extremity. More recently, 
Telford and Stopford '* have demonstrated, to their own satisfaction at 
least, that the vascular complications of cervical rib are due to irritation of 
the vasoconstrictor fibers in the lower branch of the brachial plexus. Stop- 
ford states that he is convinced that long continued irritation of the vaso- 
constrictor fibers is the primary cause of the changes in the arterial wall. 
These observations have a double interest in suggesting that long continued 
irritation of vasoconstrictor fibers may be the cause, not only of vasospastic 
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disturbances similar to Raynaud’s disease, but of the development of struc- 
tural changes in the arteries. While it is impossible at the present time to 
express any final opinion as to the primary cause of spasm in Raynaud's 
disease, it is agreed that spasm of the smaller arteries is the primary cause 
of the vascular disturbances. It would appear reasonably certain that struc- 
tural changes in the vessels are responsible’ for the advanced nutritional 
changes characteristic of the more severe forms of Raynaud’s disease. No 
adequate explanation has been offered for the appearance of more marked 
The suggestion that repeated minimal traumata 


changes in certain digits. 
are responsible seems a reasonable one. 
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THE DIAGNOSTIC USE OF IODINE IN 
THYROTOXICOSIS * 


By J. H. Means, M.D., F.A.C.P., Boston, Massachusetts 


THREE years ago at the Minneapolis Meeting of the College a paper was 
presented by the author on the use of iodine in exophthalmic goiter.’ The 
discussion then centered chiefly about the therapeutic use of that agent. 
However, because of its utterly characteristic action in thyrotoxicosis the 
use of iodine may also give diagnostic information of great importance, in 
cases where the presence or absence of thyrotoxicosis is in doubt. 

The chief questions which a doctor must decide, when confronted with 
a patient with a goiter, are whether this goiter is accompanied by hyper- 
function, whether it is causing pressure, or whether it is malignant, prema- 
lignant, or inflammatory. 

The symptoms of hyperfunction are familiar to you, and ordinarily the 
diagnosis of this disturbance is thoroughly simple. However, this is not 
always so. A number of conditions may resemble mild thyrotoxicosis, and 
in such cases single or scattered determinations of the basal metabolism may 
fail to prove whether thyrotoxicosis is truly present. In this class come pa- 
tients with goiter which may be either colloid or hyperplastic, and with 
symptoms which may be due either to hyperthyroidism or to psychoneurosis. 
The older writers had much to say of atypical types of Basedow’s disease. 
Formes frustes was the euphonious name given them. It is our belief that 
cases running an atypical course throughout are rare. However, when the 
disease is just beginning the picture may be sufficiently incomplete to cause 
confusion ; and it is true also that in the older patients with toxic goiter the 


symptoms may suggest heart disease far more than thyrotoxicosis. In all of 


such cases the diagnostic use of iodine is helpful. It has also been stressed 
in the literature that tuberculosis may present a picture like mild thyrotoxico- 
sis. This problem in differentiation, however, has not loomed large in our 
own experience at the Massachusetts General Hospital. 

I may also mention the great group of patients who have received treat- 
ment, either surgical or roentgenological, for known toxic goiter, and who, 
following such treatment, may or may not have a remnant of thyrotoxicosis 
smouldering on. A diagnostic test with iodine in this group is often de- 
cidedly helpful in the accurate estimation of the clinical status. Indeed we 
have taken the stand that the final criterion of complete cure in toxic goiter 
is freedom from symptoms, and a metabolic rate not above standard, which 
is uninfluenced by iodine 

Diagnostic tests with iodine for all these purposes we have made with 
steadily increasing frequency in our clinic. I should like to illustrate to you 

* Read at the Montreal Meeting of the American College of Physicians, February 6, 1933. 


From the Thyroid Clinic of the Massachusetts General Hospital. 
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some of the ways in which they have been helpful. First of all the impor- 
tance of accurate observation must be emphasized. Single or infrequent 
determinations of metabolic rate in these doubtful cases tell us very little. It 
has been found necessary to establish levels of metabolism, to determine 
trends. 

Our conception of the action of iodine in toxic goiter has been stated be- 
fore. It is that at any one moment iodine diminishes, to a certain extent, 
the intensity of the toxemia. It has no effect on the duration or direction of 
the disease. 

We may represent diagrammatically the metabolic effects which might 
occur in untreated toxic goiter upon the giving of, and omitting of, iodine 
medication as in figure 1. Here a prompt fall in basal metabolic rate is 
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Fic. 1. Diagrammatic representation of the effect of iodine 
in thyrotoxicosis of moderate severity. 


shown upon the giving of iodine, followed by a rise when the drug is 
stopped. When iodine is given and omitted for the second time the events 


are repeated. 
In figure 2 much the same thing is depicted, only in this diagram the dis- 














Fic. 2. Diagrammatic representation of the effect of iodine in thyrotoxicosis at a time 
when the disease is increasing in intensity. The upper interrupted slanting line indicates the 
trend of intensity of thyrotoxicosis when the patient is not receiving iodine, the lower inter- 


rupted line the trend when the patient is under full iodine control. 
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ease is represented as on the upward course so that when iodine is omitted 
there is a rise of metabolism to a higher level than that obtained before it was 
given, and when it is given for a second time the level reached is not as low 


as that reached in the first administration. 

These two diagrams merely represent the usual iodine relationships. 
There would seldom be any necessity for a diagnostic test with iodine with 
the initial basal metabolic rate lying at the level shown. Let us pass, how- 
ever, to figure 3. Here we have at the start a basal rate little, if at all, above 





__ 


Fic. 3. Diagrammatic representation of iodine relationships in a case of genuine thyro- 
toxicosis but with initial metabolism little if at all above the standard zone. The fluctuations 
are diagnostic of thyrotoxicosis although the actual initial level would not be diagnostic of 





that state. 
the standard level. The diagnosis is in doubt. Iodine is given. The 
metabolism falls to slightly below standard. Iodine is omitted. Metabolism 
rises to the previous level. Jodine is given again and omitted again. The 
events are repeated. Such fluctuations, in relation to iodine, may be taken 
as final proof of the existence of thyrotoxicosis, even though the rate never 
rises above what we call standard. 

‘igure 4 represents the same events taking place after operation, proving 
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Fic. 4. Diagrammatic representation of iodine fluctuations following operation with 
Time of operation is indicated by the arrow. Fluctuations 





arate never exceeding normal. 
prove that there is an element of active thyrotoxicosis still present. 

that an element of thyrotoxicosis remains. Finally the time comes when no 
rise occurs when iodine is stopped. When this happens thyrotoxicosis has 
ceased, just as in rheumatic infection when no rise of temperature, white 
cells, or return of symptoms occurs when salicylate is stopped, we consider 


that active infection is over. 
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I should like to devote the rest of the space to some actual examples of 
the value of the diagnostic use of iodine. 


First, an Italian girl of fifteen (Mary G.) with, when first seen, a goiter which 
we took to be colloid, and not much in the way of symptoms. (This case has been 
presented in detail in another paper.*) The basal metabolism had a level not above 
normal. My colleague, Dr. J. Lerman, was impressed with the hardness of the 
gland. He believed it had the feel of hyperplastic tissue. We gave iodine. The 
basal metabolic rate dropped 27 points. We omitted it and the basal metabolic rate 
rose to the previous level. We gave iodine again, got a second drop, took out the 
thyroid and found it hyperplastic. The test with iodine made the diagnosis here. 
It is interesting that it was first suggested by the feel of the gland. Here then was 
a patient with genuine thyrotoxicosis and yet a “normal” level of metabolism. 

The next case is also that of an Italian—a married woman who was nineteen 
years of age when we first saw her in January 1927 (Mrs. T.). At that time there 
were some symptoms of slight nervousness and sweating and a slightly full, soft 
thyroid without other signs. Our impression was colloid goiter. She reported for 
observation in June of that year and we could find no clinical evidence of thyroid 
disease. 

She turned up again in July 1930. She had had a psychic trauma and claimed 
to be very nervous but we could find very little evidence suggesting thyrotoxicosis. 
The basal metabolic rate on two occasions was in the plus twenties. (Figure 5.) 
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Fic. 5. Diagnostic test with iodine in the case of Mrs. T. Result negative. 


We did not see her again until this winter (1932-1933). She had had a baby between 
visits. She claimed to be a bit nervous and to feel hot—nothing more. There was a 
very questionable staring look of the eyes and a soft thyroid as before. Very slight 
tremor was present—no other signs. The basal metabolic rate was plus fifteen. 

We decided upon a diagnostic test with iodine because of the slight elevation of 
the rate. The result is shown in the chart—a flat negative. We believed this ruled 
thyrotoxicosis out. Five weeks later the basal metabolic rate had dropped to plus 
eleven without further treatment and the symptoms were unchanged. The original 
impression of colloid goiter thus proves to be correct. The symptoms are not 0! 
thyrotoxic origin. They require treatment directed toward the nervous system, not 
the thyroid. 

We may now consider to advantage a once shell-shocked veteran of thirty-six 
(Mr. S.) who was first seen in our clinic in November 1931. He had had symptoms 
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of nervousness, exhaustion and trembling ever since the war. A goiter had been 
noted the year before. On physical examination we found moderate bilateral exoph- 
thalmos, stare and lid lag, and a slight, soft, symmetrical enlargement of the thyroid 
without bruit. His basal metabolic rate was plus twelve. We thought he had the 
remnant of a smouldering Graves’ disease of long standing. 

Followed over a period of three months without iodine the basal metabolic rate 
was found to fluctuate somewhat but showed no steady trend either up or down and 
did not average above the standard zone. (Figure 6.) Then on iodine for seven 
months it did the same. The chart shows not the slightest evidence of an iodine re- 
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Fic. 6. Diagnostic test with iodine in the case of Mr. S. Result negative. 








sponse. He is exactly as well off without iodine as with it, both metabolically and 
symptomatically. He may have had exophthalmic goiter in the past and some exoph- 
thalmos remains but he is not thyrotoxic now. The problem for therapeutics is 
psychologic not endocrine. 

Another case of considerable interest (Mr. K.) that has lately come to our 
attention is that of a business man of sixty-two who began to suffer from undoubted 
thyrotoxicosis at the beginning of last summer. His symptoms at the onset were 
subdued and on August 9, 1932 his basal metabolic rate was only plus sixteen. We 
had not control of his treatment and his own physician elected roentgen-ray treatment 
and iodine rather than operation which we would have advised. On this regime he 
improved, though on October 25, 1932 his basal metabolic rate was plus eighteen. 
During the course of the roentgen-ray treatment, although improving symptomati- 
cally in other ways, he developed exophthalmos which had not been present before. 
On January 14th, still on iodine, the course of roentgen-ray complete, he had a basal 
metabolic rate of minus twelve and felt well in every way except that his eyes were 
very irritated and becoming increasingly so. We omitted iodine and in eleven days 
the basal metabolic rate rose to plus five and symptoms of nervousness returned. 

The situation was that the patient had been relieved of all symptoms except ocular 
ones on a regime of iodine and roentgen-ray. His basal metabolic rate was entirely 
within standard limits even off iodine. His goiter was very small and firm; his eyes 
were getting steadily worse. We were worried about his eyes. We believed that the 
rise in basal metabolic rate and increase in symptoms which took place when he was 
released from iodine control proved that an element of thyrotoxicosis still lurked, and 
we advised subtotal thyroidectomy in spite of his low metabolic rate, on account of 
his eye condition, although we would have been content to carry on with an expectant 
program had this not been present. I cannot tell you of the outcome for he is now 
undergoing preparation for operation.* 

* Subtotal thyroidectomy was done on February 6, 1933. The gland removed showed 
‘yperplasia typical of exophthalmic goiter. lodine has been continued ever since, and the 
basal metabolic rate has dropped to a level in the neighborhood of minus twenty. In spite 
ot this, the exophthalmos and ocular irritation persist and seem truly malignant. 
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I will present just one more case in which the test with iodine ruled thyrotoxi- 
cosis out. A married German machinist of forty was seen for the first time last 
September. His illness had covered eighteen months; the symptoms were excessive 
sweating, palpitation, precordial pain, dysphagia and nervousness. At the same time 
there had been progressive exophthalmos in the left eye. His right eye was of glass. 
His thyroid was small but palpable and rather firm. There was no thrill or bruit. 
He had a tremor of the fingers and fibrillary twitchings over his muscles, but no 
marked atrophy. The left eye though prominent showed no lid lag. His basal 
metabolic rate was plus nine. It was thought that exophthalmic goiter was probably 
present and he was admitted to the hospital. The next basal metabolic rate showed 
a rate of plus thirty-eight, but this was an isolated reading. The rest were between 
plus two and plus thirteen. On iodine there was no trend either up or down. (Fig- 
ure 7.) It was concluded that he had no thyrotoxicosis and he was discharged. 
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Fic. 7. Diagnostic test with iodine in the case of Mr. C. Result negative. 


Subsequent events have borne this out. There was one more isolated high read- 
ing but two others close to the zero line. A second trial with iodine showed no con- 
sistent change either way. Furthermore no improvement in symptoms when taking 
the drug was noted by him either time. This is as important as is the lack of change 
in metabolic rate. Truly thyrotoxic patients nearly always testify spontaneously to 
marked improvement while they are receiving iodine and to feeling worse when it is 
stopped. The cause of his exophthalmos remains in doubt. Of course he may return 
to us in the future with definite exophthalmic goiter but the test convinces us that he 


does not have it now. 


In conclusion then I will repeat that in iodine we have an agent helpful 
in the diagnosis of thyrotoxicosis as well as in the treatment thereof. When- 
ever there is any doubt or question of its presence the effect of iodine should 
be observed. Isolated basal metabolic rates are not enough. Sufficient data 
to observe definite levels and trends must be obtained. The absolute level is 
of little significance. The fluctuation is what counts. A drop from plus 
nine to minus eight with iodine and return to plus nine when the drug Is 
stopped is significant. When thyrotoxicosis is truly present, even though in 
slight degree, the response to iodine is definite, delicate and exact. 
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SCHIZOPHRENIA FROM THE PHYSIOLOGICAL 
POINT OF VIEW * 


By R. G. Hoskins, Pu.D., M.D., Worcester, Massachusetts 


THE schizophrenic psychosis, of all unsolved problems, presents to the 
medical profession the outstanding challenge of our day. ‘This disorder 
alone fills one-fifth of all hospital beds in the United States. It is pre- 
sumably equally prevalent in other parts of the world. Its cost is incal- 
culable. Its onset is commonly in the early years of maturity and it persists 
to a greater or lesser degree of severity throughout a lifetime that is not 
greatly curtailed. To the patient it represents exclusion from family and 
friends—literally in many cases, spiritually in any case. It casts a pall of 
undeserved stigma upon the entire family in which it strikes, and no family 
is exempt. There is probably no other disorder known to medicine that 
exacts so great a cost in prolonged unhappiness as does schizophrenia. 

No more can the monetary cost be calculated. In our country approxi- 
mately one hundred and fifty thousand able-bodied citizens are removed 
from productive pursuits to be maintained in special institutions. In Mas- 
sachusetts the average period of hospitalization is about eleven years. In 
addition to the hospitalized population there are probably as many schizo- 
phrenics outside of institutions who contribute relatively little to society. 
At best they are inoffensive incompetents and at worst they constitute a 
portion of the criminally insane with hobos, prostitutes and other less of- 
fensively queer people falling in between. 

Numerous items go to make up the toll of the social loss from the dis- 
order. The hospital victims are expensive to maintain. In the United 
States the total investment in buildings for their care amounts to nearly a 
half billion dollars. Interest charges and depreciation on the buildings and 
their equipment are heavy and increasing items. In addition there are all 
the various maintenance costs—food, clothing, professional services, ete. 
The cost of the non-hospitalized group can only be guessed at but it must 
bea very considerable drain on families and on social agencies. From care- 
ful consideration of such cost items as are known and conservative estimate 
of others, the loss from this disorder appears to be in excess of a million 
dollars a day and estimates of twice that sum have been made. 

Schizophrenia is as varied in its individual manifestations as is human 
nature itself. Under one name or another it has been known from the be- 
ginning of medical history. The schizophrenic picture can be recognized in 
the devil-possessed people of biblical and medieval times. The witchcraft 
delusion would seem to have amounted largely to a panic-stricken, confused 
recognition of the existence of schizophrenia. It remained, however, for 
Kraepelin only a generation ago to delimit the psychosis as an entity under 

* Read at the Montreal Meeting of the American College of Physicians, February 9, 1933. 
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the designation of dementia praecox. Of late years Bleuler’s term, schizo- 
phrenia (split mind) has largely come into use as more accurately descrip- 
tive of the disorder. Actually, the patient does not necessarily become 
demented nor does the disorder always show early onset, as Kraepelin’s 
designation implies. 

In modern psychiatric thought schizophrenia, or perhaps more accurately, 
the schizophrenic reaction, consists of two fundamental deviations from 
normality, together with an assortment of secondary features that give a 
kaleidoscope variety to the individual clinical pictures. Bleuler’s primary 
characteristics are disorders of the association processes and a partial loss 
of contact with reality that is indicated in the term schizophrenia itself. 
Scarcely less characteristic are disturbances of the emotions. From the 
point of view of the physiologist, Kraepelin’s definition of the psychosis as 
“a peculiar disorganization of the inward coherence of the psychic per- 
sonality with predominating damage to the affective life and will” seems 
particularly suggestive. ; 

The psychosis presents a bizarre mélange of psychologic normality and 
abnormality. Memory and orientation tend to be well preserved. The 
patients often show little disturbance of apprehension. Despite frequent 
appearances to the contrary, they are usually rather well aware of what goes 
on about them. Many pages would be required to present even an ele- 
mentary account of the manifestations of the disorder. We may mention 
only hallucinations, delusions, poor judgment, incongruity of emotions— 
commonly with apparent neutrality or indifference—incoherence in train of 
thought and displacement of normal volitional responses by automatic or 
impulsive reactions. Bizarreness of conduct is seen in infinite variety. 

Jung and numerous other writers have commented on the resemblance 
of the schizophrenic psychosis to the normal dream state. It differs from 
your dreams and mine mostly in that upon awakening from sleep the dream 
is not dismissed and in that the activities of the dream are largely carried 
out rather than merely visualized. The schizophrenic state and the dream 
state are strikingly similar in the free use of symbolism. ‘Things do not 
mean what they seem but what they signify in the patient’s own particular 
code. If the reader will imagine that he had been awakened from a vivid 
dream but that as he went about his daily affairs the dream continued to 
occupy the greater part of his attention, to dominate his thought and his 
activity, he will have a sufficiently accurate picture of schizophrenia for 
purposes of this discussion. Largely it is a manifestation of more or less 
disguised wishes or fears masquerading as accepted reality. 

To one studying the phenomenology of schizophrenia from the physio- 
logical point of view the first question that presents itself is this: Could the 
manifestations of the disorder arise from organic causes or must we seek 
for some mysterious “ dynamic ”’ influence, an unresolved Oedipus complex 
or what not? Unquestionably earlier emotional experiences play an impor- 
tant role in the coloring of the individual picture, but are they necessarily 
concerned in the genesis of the psychosis itself ? 
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The answer would seem to be clearly in the negative. Point for point, 
the individual symptoms can be paralleled from conditions that are clearly 
organic in origin. In our dreams we are all rather schizophrenic, and per- 
haps no more mysterious etiology is involved here than depressed oxygen 
consumption in the brain cells. The victim of chronic alcoholic intoxication 
may show hallucinations and delusions quite as striking as those of the 
schizophrenic. The rich imagery of acute morphine intoxication and espe- 
cially the hallucinations of mescal poisoning are phenomena of the schizo- 
phrenic order. Even the motor manifestations of catatonic dementia praecox 
can be closely simulated by the administration of bulbocapnin. In the 
perennial debate between the organicists and the psychogeneticists the fact is 
frequently overlooked that the individual symptomatology of schizophrenia 
can be duplicated in almost every particular by the manifestations of de- 
mentia paralytica. In this latter psychosis we seek for no more mysterious 
causation than the syphilitic organism. Were the fact not known that 
dementia paralytica is caused by syphilis the literature would no doubt be 
quite as full of “ dynamic” analyses and speculations as is that devoted to 
schizophrenia, and we might still be seeking in them the primary cause of 
the disorder. 

Schizophrenia, then, could be caused by strictly organic factors. As a 
matter of fact, does the evidence compel us to assume an essential organic 
element in the causation? The disorder shows a striking predilection for 
individuals of “ tainted heredity’ and those of dysplastic constitutional 
types. Our most instructive single datum is the comparative double in- 
cidence of schizophrenia in identical as compared with ordinary, fraternal 
twins. Unfortunately the data are not yet sufficiently numerous to be en- 
tirely compelling but so far as they go they indicate that if one of a pair of 
identical twins develops schizophrenia his fellow twin has relatively little 
hope of escaping, whereas if one of a pair of fraternal twins develops the 
disorder his fellow is in no special danger. Identical twins are organically 
two parts of the same individual, whereas fraternal twins are quite as dis- 
similar as are other children of the same family. Organically the two types 
of twins are entirely different but there is no reason to assume that the emo- 
tional experiences of the two sorts are particularly different. These three 
categories of facts seem to allow no escape from the conclusion that organic 
factors are important in the chain of causation whether or not they are in- 
variably operative. This is true irrespective of what weight one may assign 
to psychogenic factors. Apparently, then, the individual develops schizo- 
phrenia primarily because he was born to have it. If this conception is true 
the most important question confronting the investigator is: What is or- 
ganically peculiar about the schizophrenic ? 

During the past five years my collaborators and I at the Worcester State 
Hospital have been attempting to learn as precisely as may be the answer to 
this question. During this period some 300 cases have been rather elabo- 
tately studied, not only as regards their psychologic and psychiatric char- 
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acteristics but especially their physiologic. The outstanding result of the 
first four years’ work was to demonstrate in the individual patient a remark- 
able degree of variability of the physiologic functions from one test to an- 
other. So troublesome had this feature of variability become that last year 
we decided to devote the entire resources of the research service to a study 
of the variability, as such. ‘This engaged the entire time of some 50 or 60 
people, including nurses and attendants, for about a year. 

Each patient received a detailed physical examination to eliminate or- 
ganic disease that might serve as an unnecessary complication of the problem. 
Any one showing other than minor passing ailments was rejected. A de- 
tailed social history was compiled for each patient. He was given an 
intensive psychiatric study to insure that he was actually suffering from 
schizophrenia. He was then subjected to seven months of intensive in- 
vestigation following the schedule set forth in the accompanying table. 
(Table 1.) After a month of study by this schedule he had a two months’ 


TABLE I 


Schedule 


First Week 
Monday 9:00 a.m, Psychometrics. 1:00 p.m. Physical and _ psychiatric 
examinations. 
Tuesday 9:00 am. Psychometrics. :00 p.m. Physical and_ psychiatric 
examinations. 
Wednesday 9:00 a.m. Psychometrics. :00 p.m. Physical and_ psychiatric 
examinations. 
Thursday 7:30am. “Basal metabolism” in- :00 p.m. Psychiatric examination. 
cluding rectal temperature, pulse, 
blood pressure, weight, height. 
Blood samples collected for quanti- 
tative analysis and phytotoxic test. 
:30 am. Breakfast. 


Friday :30 a.m. “ Basal metabolism.” :00 pm. Diagnosis by admitting 
staff. Psychiatrist’s note. 


:30 a.m. Breakfast. 
Saturday :30 am. “ Basal metabolism.” p.m. Mental note. 


Second Week 


Sunday a.m. Rest. p.m. Rest. 
Monday 9:00 am. Experimental psychology. 1:00 p.m. Psychiatric ward observa- 
tions. 
3:00 p.m. Photography —2 nude 
poses. 
Tuesday 9:00 am. Experimental psychology. :00 p.m. Psychiatric ward observa- 
tions. 
Wednesday 9:00 a.m. Experimental psychology :00 p.m. Psychiatric ward observa- 
if not previously completed. tions. 
Thursday 8:00 a.m. Oculo-cardiac test. :00 p.m. Psychiatric ward observa- 
tions. 
:30 p.m. Dental examination and 
x-ray studies of skull, chest, and 
gastrointestinal tract. 
9:30 a.m. Breakfast. : 
Friday a.m. Blood volume, plasma volume, 3:00 p.m. Schneider Test of cardio- 
‘ hemoglobin, blood gases, blood pH, vascular efficiency. Psychiatric ward 
blood morphology. observations. 
Saturday 8:00 a.m. Rest period. Recheck of p.m. Rest. 
Friday if necessary. 
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TABLE I—( Continued) 


Third Week 


Sunday 7:00 am. Start 24-hour urine col- p.m. Urine collection. 
lection. 

onday 7:00 am. Finish urine collection. 2:30 p.m. Blood pressure. 
:30 am. Inject phenolsulphone- 
phthalein. Collect specimens. 

Tuesday 7:00 am. Start collection of 24-hr. 1:00 p.m. Psychiatrist’s note. 
urine. 
:30 am. “Basal metabolism,” 
“Lung volume.” 
:30 am. Breakfast. 

Wednesday 7:00 a.m. Complete 24-hr. urine col- 
lection. 
:30 am. Inject  phenolsulphone- 
phthalein, collect specimens. 

Thursday 5:00 a.m. Galactose tolerance con- 1 
trol sample. 
:30 am. Collect samnles for blood 
chemistry and blood morphology 
:00 a.m. Galactose tolerance test. 

Friday 5:00 a.m. Repeat galactose tolerance 1 
test. 

Saturday 5:00 a.m. Repeat galactose tolerance 1 
test. 


00 p.m. Psychiatrist’ 


00 p.m. Psychiatrist’s note. 


00 p.m. Psychiatrist’s note. 


Fourth Week 
Sunday a.m. Rest. p.m. Rest 
Monday 8:00 a.m. Fluoroscopic gastrointes- p.m. Gastrointestinal se 
tinal studies begun. Psychiatrist’s 
note. Internist’s note on physical 
Status. 
Tuesday a.m. Gastrointestinal studies contin- 
ued. Psychiatrist’s note. 
Vednesday Gastrointestinal studies continued. 
8:00 a.m. Blood sedimentation test. 
Bromsulphonephthalein test for liver 
function. Psychiatrist’s note 
Thursday Gastrointestinal studies continued. p.m. Psychiatrist’s note. 


rest period during which, however, certain accessory tests of the cerebro- 
spinal fluid, of the reactions to various drugs that act on the autonomic 
nervous system, and of the liver functions were made. The studies of the 
main schedule were then repeated, another rest period was interposed and 
fnally a third month of study was carried out. Many of the tests were 
made in duplicate and some in quadruplicate, hence at the end we had from 
three to twelve tests on each patient. Some 65 patients have now been 
through the entire series of tests but this report will be based largely on the 
tabulated results obtained in the first 54 patients of the series. 

Suffice it to state that in many of his physiologic activities the schizo- 
phrenic is strictly normal, though perhaps unusually variable. Attention 
will be directed mostly to those features in which abnormality proved to be 
characteristic. 

The Urine. The urine was strikingly normal as regards total solids, 
lotal nitrogen, nitrogen partition and microscopic residue. Just as striking 
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was its abnormality as regards volume. The individual variability in this 
respect was high but the average volume for the series was about twice the 
normal amount. Table 2 sets forth the results that were obtained in 24 














TABLE II 
Urinary Volume 
Min. Max. Range Mean _ Stand. Dev. 
Normal subjects (26) ........... 655 2805 2150 1328 + 83 629 + 59 ; 
Schizophrenic subjects * (44) .... 510 8000 7490 2602 + 120 1851 + 8&5 





* All catheterized. 


normal subjects as compared with those of 44 patients from whom the speci- 
mens were obtained by catheter. The most striking features of the table 
are that the average output of the patients was 2602 c.c. per day as com- 
pared with 1328 for the controls and that the variability was about three 
times as great. The total solids being normal and the volume high the 
specific gravity was of course correspondingly low. In individual cases we 
have often obtained volumes from three to eight liters per day. In 48 of the 
63 patients studied to date the average volume was above the conventional 
high normal of 1500 c.c. These findings were entirely unexpected and their 
significance is by no means clear. They suggest either a high incidence of 
disturbed function of the diencephalon or of the posterior lobe of the pit- 
uitary gland. They prove that in at least one respect the average schizo- 
phrenic patient is quite as abnormal physiologically as he is psychologically. 

Blood Chemistry. The chemical constituents of the blood were also for 
the most part strictly normal on the average but they also showed a rather 
high variability. The blood cholesterol averaged slightly low as compared 
with findings in a control series of 24 subjects but the variability was so 
great as to cast some doubt upon the validity of the difference. The blood 
gases and blood pH were normal on the average and showed about a normal 
range of values with the exception of the venous oxygen which in individual 
cases was strikingly low. 

Blood Morphology. The various blood counts were found to show a 
normal range in most respects, but a slight secondary anemia ran through 
the picture, being seen in fairly well marked degree in more than half the 
cases. The average red cell count was 4,957,000 which, for adult males, is 
slightly low. The total white cell count, as many other observers have noted, 
was somewhat high, the average being 10,477. The variability from patient 
to patient and in the same patient from period to period was notably great. 

Gastrointestinal Motor Functions. The motor functions of the upper 
gastrointestinal tract were quite normal as determined by roentgen-ray 
studies following barium meals. In the colon, however, considerable stasis 
was found to be characteristic, the average emptying time being 74 hours. 

Carbohydrate Metabolism. The fasting blood sugar was strictly normal 
both in its average, namely, 96 mg. per 100 c.c., and in its range. We 
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have not studied the reaction following ingestion of glucose or the injection 
ef adrenine but the evidence in the literature indicates a frequent prolonga- 
‘on of the hyperglycemic curve. We used as an index of the carbohydrate 
metabolism the galactose tolerance as recommended by Rowe. This was 
ound to be highly variable in the individual patients but the average was 
22 grams as compared with Rowe’s average of 30. 

The Liver Function. There are many features in the schizophrenic 
psychosis that suggest the operation of a toxic factor. One of the obvious 
sources of obscure metabolic intoxication is the liver. We have attempted 
to test the functional integrity of this organ in a variety of aspects as brought 
out by nearly all of the standard liver-function tests. The voluminous de- 
tails are difficult to epitomize. Suffice it to state that the general trend of 
the evidence indicates that the liver in one or other of its functions is ab- 
normal in a fairly high proportion of our cases. And this despite the fact 
that our series included a considerable number of chronic as contrasted with 
acute cases in which, according to other investigators, incidence of liver 
dysfunction is especially high. 

Phytotoxic Reaction. Macht, following several earlier investigators, 
has described a method for the detection of metabolic toxins by use of seed- 
lings of the plant Lupinus albus. Looney and Macht were able to show 
that the blood of patients presenting marked depression is definitely toxic 
to these seedlings, just as Macht reported the blood of menstruating women 
tobe. We had hoped by this technic to discover some evidence of the long- 
sought schizophrenic toxin, but the results were negative. If the schizo- 
phrenic is characteristically a victim of metabolic intoxication the toxin 
either works so slowly and at such low concentration as not significantly to 
affect the growth of Lupinus albus or else it is of a nature to which this 
plant is immune. Parenthetically, in view of the emphasis that Holmes 
and others have placed upon colonic “ auto-intoxication”’ as a cause of 
schizophrenia it is interesting to note in passing that our patients, despite 
a high incidence of stagnation in the lower bowel, have seldom showed 
indicanuria. 

Respiratory Complex. Perhaps the most striking abnormality in the 
metabolic picture of schizophrenia as we have seen it is in the composite 
group of findings relating to respiration, in the broad sense. The patients 
as a group showed a characteristic hypometabolism. The basal blood pres- 
sure averaged about 100; the basal pulse rate, 59; and the average oxygen 
consumption rate, 89 per cent of standard normal. The average weight was 
found to be 62.6 kg. which for the age and height was about 16 per cent 
below prediction. By way of illustration, in table 3 are presented the chief 
elements in the respiratory complex of an individual subject as determined 
on 12 different occasions over the course of seven months. The clinical con- 
dition of the patient showed relatively little variation within this time, hence 
the findings need not be discounted as mirroring a fluctuating psychosis. 
The data are more than commonly satisfactory, too, in that the patient was 
in good nutrition throughout the period of study. 
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TABLE III 
Respiratory Complex 











First Period 


Second Period 


Third Period 





Weight 


Lung vol. (spirometer), % of normal . 
Nutritional index, % of prediction from 


height-age 


Oxygen consumption, % of prediction . 


Blood pressure, mm. Hg 
Pulse 

Temperature, rectal 
Respiratory rate 


Oxygen consumption, % of prediction . 


Blood pressure, mm. H 
Pulse 

Temperature, rectal 
Respiratory rate 


Oxygen consumption, % of prediction . 


Blood pressure, mm. Hg 
Pulse 

Temperature, rectal 
Respiratory rate 


Oxygen consumption, % of prediction . 


Blood pressure, mm. Hg 
Pulse 
Temperature, rectal 


8/18/31 
73.0 kg. 
94 


100 
8/5/31 


16-17- -16 
8/7/31 
100 
116/68 


99.2 


8/18/31 
81 


i Or ee 20-24-24 


11/29/31 11/10/31 
73.6 kg. 
50 


101 


10/29/31 
71 


104/70 
44-44 
98.2 
15-15-14 
10/30/31 
76 
96/60 
44-42 
98.4 
14-14-13 
10/31/31 


94/3 50 
40-40 
98.0 
12-13-13 
11/10/31 
76 
94/48 
50-50 
99.0 


12-14-16-15 


74.0 kg. 


102 


1/21/32 = 2/2/32 
68.6 kg. 67.6 kg. 
70 98 


94 9. 
1/21/32 
66 
110/56 
36-42 
98.8 
13-14-14-14 


16- 15- 16 
1/23/32 
69 
98/56 
33-35 
98.8 
1 1; 

/ 2 


71 
110/66 
44-48 

98.8 
10-10-11-12 


13 
2/3 
7 





* Oxygen consumption rate 1/22/32—77%. ‘ 
making a great deal of noise. The patient was restless, wandering about the room before he 


could be persuaded to lie down. He said he did not want to take the test. 
A great deal of hammering overhead, continuous and disturbing. 


tion rate 2/2/32—71% 
Patient apparently calm, however. 


During this test workmen overhead were 


Oxygen consump- 


With the exception of two occasions on which workmen were making 





considerable noise overhead the determinations were all made under tech- 
nically satisfactory conditions. The patient had been brought to the labora- 
tory before breakfast and had lain quietly for a half hour before the ob- 
servations were made. ‘The table is mostly self-explanatory. Suffice it 
only to state that the oxygen consumption rate is expressed in terms of 
percentage of normal prediction, the findings being calculated to both the 
Aub-Dubois and Harris-Benedict standards and the average taken. Special 
care was observed to prevent leakage from or into the system and the use 
of spent soda lime was rigorously excluded by test of the reagent. Such 
errors as exist in the determination therefore were necessarily in the upward 
direction. Accordingly, if as was usually the case, the two determinations 
that were routinely made at each session differed from each other, the lower 
was selected as most nearly approximating the basal. It is probable, how- 
ever, that the rate even so selected was substantially higher than the true 
basal.* 

* The topic is further critically discussed in the following article. 


and Watsun, A.: Oxygen consumption (“basal metabolic rate”) in schizophrenia, 
Neurol. and Psychiat., 1932, xxviii, 1346-1364. 


Hoskins, R. G. 
Arch. 
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It will be noted first of all that the rate of oxygen consumption was 
strikingly variable as between the first and the other two periods and to 
a considerable extent within the given periods. In the first period the range 
was from 81 to 100 per cent of normal and in the third from 66 to 77 per 
cent. The nutritional level was the same in the first and second periods but 
there was a falling off from 101 to 94 per cent of the normal weight between 
the second and third periods. The blood pressure was even more variable, 
ranging from 94/48 to 122/78 in the various cases. It must be emphasized 
that the patient was lying quietly in each case with no detectable evidence of 
tension. The pulse under similar conditions varied from 33 to 54 beats per 
minute. The temperature also was slightly subnormal though not strikingly 
So. 

The oxygen consumption rate, then, is characterized by a high degree 
of variability as are the associated findings. The only probable source of 
error in the blood pressure determination is concealed psychomotor tension 
of the subject. We are disposed therefore to regard the lower values, 
namely 94 to 98, as most representative of the true characteristic basal level. 

The data would bear further discussion from several points of view but 
suffice it to state that the patient conformed to the trend of the entire series 
in showing low blood pressure, slow pulse and reduced oxygen consumption 
rate—all of which would be conducive to reduced level of activity of the 
brain cells and all of which are, as a matter of fact, conditions that are 
characteristic of ordinary sleep. 

Emphasis must be laid on the fact, however, that the patients, although 
basically in a metabolically somnolent condition, retain the ability under 
stimulation to arouse at least temporarily to a more normal condition. Thus 
the same patient who was shown to have a basal blood pressure of less than 
100 was found when subjected to special efficiency tests in the afternoon 
to show a level ranging from 115 to 132 mm. 

ut the approach to normality in the average case is only partial. In 
200 determinations of blood pressure and pulse rates made on our patients 
in the mid-afternoon these features averaged significantly low as compared 
with those obtained by Schneider under similar conditions in 2000 tests on 
aviators. The differences are shown in table 4. Under moderate exercise 


TasBLe IV 


Averages of Pulse Rate and Blood Pressure in Schizophrenic as Compared with Normal 
Subjects 


200 Tests on 2000 Tests on 
Schizophrenics Aviators 





Reclining 
Pulse rate 74 

__. Systolic blood pressure 118 

Standing 

Pulse rate 91 

Systolic blood pressure sees 120 


(Courtesy of Dr. J. M. Linton) 
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the blood pressures of the two groups equalize but the pulse rates of the 
schizophrenics continue to lag. 

The schizophrenic differs in his respiratory metabolism from the normal 
person in another important respect. One of the striking adaptive mecha- 
nisms of which we all make greater or less use in avoiding obesity is the 
stimulating effect of food, and especially protein food. The more protein 
we eat the more fuel we burn. In the schizophrenic subject this is not so, 
according to statistical tests. The protein food metabolised is mirrored in 
the total nitrogen excreted in the urine. In normal subjects according to an 
analysis made by E. M. Jellinek of our Staff, there is a definite positive cor- 
relation between the total urinary nitrogen and the oxygen consumption 
rate. In schizophrenic subjects the correlation is practically nil. This fact 
would seem to indicate that the schizophrenic fails to get the stimulation 
from protein consumption that the ordinary person experiences. 

The characteristic variability of the test findings was partially illustrated 
in table 3. The range of some of the other findings in the same patient is 
shown in table 5. The table sufficiently indicates the futility of attempting 


TABLE V 


Extreme Values Noted in an Individual Case 


Oxygen consumption rate ................. 100 % 66 % 
Blood pressure—systolic ..............0:- 122 mm. 94 mm. 
ERE Se ee ern nee 54 34 
(fo EC  ) 99.2° 96.6° 
Ee re ra eee 1960 c.c. 510 c.c. 
ee ee ee 40 gm. 20 gm. 
EES ere oe ee er 4,160,000 4,630,000 
ialy inte Ns wees on eRe waeneuate ts 15,200 10.300 
I aia a ced ad aii tual ery bab a reore 42 % 18 % 
Blood non-protein-nitrogen .............. 49 mg. 32 mg. 
EE ec atishingcis ain ae Kvoea es ada eie 116 mg. 88 mg. 








ee re 168 96 


to appraise the physiological status of a schizophrenic subject from single 
tests. As a matter of random chance the values obtained in any one ex- 
amination might have fallen anywhere between the extremes noted. If 
more tests had been made in the case cited the range would probably have 
been still further extended. 

According to our findings, then, the schizophrenic patient is quite as ab 
normal physiologically as he is psychologically. First of all, he is a very 
unstable person. In Cannon’s parlance, his homeostasis, i.e., his ability to 
maintain a metabolic “ steady state,’’ is defective. In numerous respects 
the fluctuations center about normal levels but in other respects the basal 
levels are displaced. Apparently most fundamentally significant is the re- 
duction in the activities having to do with body oxidation—the circulatory 
efficiency and the specific dynamic action of protein. The similarity of the 
metabolism of the resting but wakeful schizophrenic with that of the normal 
person in sleep is striking. Perhaps the characterization of the psychosis as 
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a dream state is worthy of more literal acceptance than had previously been 
supposed. A dreaming mind in a somnolent body appears to be the funda- 
mental condition of the psychosis. The body, however, is rather easily 
aroused whereas the dream state is notably resistant to correction. 

In addition to the hypometabolism, the increase in urine volume seems 
equally characteristic. 

Which is cause and which effect? Does the psychosis cause the 
physiologic abnormalities or does it result from them? Or are all the 
recognized abnormalities joint results of some more fundamental defect ? 
Such data as those reported fail to determine the question. The researches 
herein reviewed are strictly at the descriptive level and at this level causation 
does not emerge. The data have as their chief significance the setting of a 
problem for more penetrating research. Some of the specific individual 
questions that are raised we now have under study. 

Humanity has much at stake in such researches. Many attempts have 
heen made to find a successful cure for schizophrenia. Numerous ways of 
palliating the disorder are known but nothing genuinely curative. By all 
the teachings of medical history essentially the only hope is first to discover 
the cause. Then and then only can intelligent efforts at cure be devised. 
Only the most improbable fortunate accident will bring us sooner to the goal. 

Of the millions of dollars now being expended annually for medical re- 
search on this continent, how much is being devoted to this, the greatest 
problem of all? One per cent would be an extravagant estimate. Com- 
pelling statistics are not available but some idea of the neglect of the prob- 
lem can be obtained by noting the relative numbers of articles appearing in 
medical journals. In the Quarterly Cumulative Index Medicus for 1931 
there are listed many thousands of articles on human diseases. Of the vari- 
ous disorders the list of articles on tuberculosis ran to 620 column inches; 
the stomach and its diseases, 214 inches; the thyroid and its diseases, 137 
inches; cancer, 190 inches; while schizophrenia bulked a mere 39 inches. 
Perhaps the measure of our own culpability is better indicated by the fact 
that from all the periodical publications on the North American Continent 
in this same year, 1931, there were listed but 26 articles on dementia praecox 
in any of its aspects. And that psychosis fills one-fifth of all hospital beds. 

Those stark facts speak for themselves. Medicine has put society in its 
debt in innumerable ways but until the researches in schizophrenia are multi- 
plied manyfold its whole duty will not have been done. The problem is ad- 
mittedly difficult but clues for its solution are available. For all that any 
one knows to the contrary schizophrenia may be entirely preventable or cur- 
able. To go on suffering its ravages without making a much more respect- 
able effort than has yet been made in our own defence would seem to amount 
to sheer social stupidity. 

SUMMARY 


A brief report is offered of the results of a five-year cooperative research 
program at the Worcester State Hospital on the psychosis, schizophrenia. 
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The disorder was found to be characterized physiologically by two sorts of 
deviation from normality. In numerous respects the individual patients 
showed marked variability from one functional test to another but in most 
regards the average functional level was found to be essentially normal. 
The average urine volume, however, was about twice that of non-psychotic 
subjects living in the same environment. There was a tendency to secondary 
anemia and moderate leukocytosis was common. ‘The galactose tolerance 
averaged 22 grams as compared with a reported normal average of 30 grams. 
The motor functions of the colon were retarded. The complex of func- 
tions centering about oxygen metabolism was found to be characteristicall) 
abnormal. The blood pressure, pulse rate and stimulating effect of protein 
were reduced as was the actual oxygen consumption itself. As a group the 
patients were moderately underweight despite generous dietaries. Further 
studies as to how these abnormalities are brought about might throw sig- 
nificant light on the cause of the psychosis. There are suggestions that 
pituitary deficiency may play an important role. 

Emphasis is laid on the fact that schizophrenia presents the outstanding 
medical problem of our time. It fills one-fifth of all hospital beds in the 
United States; its cost in money is great and in human suffering is incal- 
culable. Practical clues are available for further study of the problem but 
it is receiving an almost negligible proportion of the total funds and efforts 
now being devoted to medical research. 
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EVALUATION OF THERAPY IN CHRONIC 
ATROPHIC ARTHRITIS* 


By W. Paut Horpsrook, M.D., F.A.C.P., Tucson, Arizona 


THE treatment of chronic arthritis is still passing through a phase of 
promiscuous therapy, much as tuberculosis did 20 years ago. There has 
heen a tremendous increase in interest concerning rheumatic diseases during 
the past ten years, and, as a result, the medical literature has been flooded 
with reports of cures accomplished by all conceivable types of treatment. 
\s a consequence, the majority of clinicians have been unable to separate 
fact from faney. Diets, vaccines, colonic irrigations, various forms of 
electro-, physio-, and hydrotherapy, typhoid vaccine injections, the ad- 
ministration of scores of chemicals orally or by injections, endocrine therapy, 
postural correction, and even the manipulation of the feet, have all been 
hailed by the public, and too often by the medical press, as the answer to the 
problem of treating chronic arthritis. It is most unfortunate that many of 
these methods have been made available to the general profession, for some 
of them are not only worthless, but are instruments of incalculable harm. 
The many remedies offered are of course the best evidence of a lack of 
specificity. 

In an attempt to evaluate the many therapeutic procedures, the last 1000 
cases of chronic arthritis passing through the hospital and clinic of the 
Desert Sanatorium have been grouped according to the different types of 
therapy employed and have then been carefully analyzed with regard to re- 
sponse. The classification of chronic arthritis has been discussed in detail 
= in previous papers. <A brief outline of classification, given in table 1, will 
| serve to identify the type under discussion 

I. Atrophic Arthritis. In our experience atrophic arthritis can be sepa 





TABLE I 
Chronic Arthritis 


I. Atrophic (Rheumatoid, Chronic Infectious) 
a. Without clinical evidence of infection. 
hb. With clinical evidence of infection. 

Hypertrophic 
a. Generalized of old age. 

b. Localized, the result of injury or trauma. 
Ill Spondylitis 
a. Without bony ankylosis. 
b. With bony ankylosis 

IV. Rheumatoid A ffections 
Myositis, fibrositis, neuritis. 





* Read at the Montreal Meeting of the American College of Physicians, February 10, 
1933 
From the Desert Sanatorium and Institute of Research, Tucson, Arizona 
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rated clinically into two general groups. ‘The first, “a,” is an afebrile, in- 
sidious, progressive, symmetrical, deforming, and crippling disease. It 
occurs most frequently in women beyond the fourth decade. It is differ- 
entiated from the second group by its symmetry, the lack of fever, the early 
and marked widespread demineralization, the early cartilage destruction, the 
trophic skin and muscle changes, and the complete failure of therapy when 
directed toward infection or when the problem is attacked from the stand- 
point of foci of infection. It is a disease often dramatically affected by the 
patient’s emotional life and is, in many instances, related to some form of 
gastrointestinal dysfunction. The second group, “ b,”’ is characteristically 
what is known as chronic infectious arthritis. There is, however, in con- 
trast to group “a,”’ fever, malaise, red or hot joints, and other constitutional 
symptoms of infection. In its most acute phase :t may resemble rheumatic 
fever. It should be understood that the separation of atrophic arthritis into 
two groups is made solely on a clinical basis and especially because of the 
difference in response to treatment. These groups may possibly represent 
only a different response to common etiological factors. 

Inasmuch as chronic atrophic arthritis constitutes the real stumbling 
block in therapy, and because of space limitation, our discussion will be con- 
fined wholly to this group, of which there are more than 300 in this series 
In reporting results from treatment, only generalizations will be offered 
The reporting of results in percentages cured and improved, through the em- 
ployment of a certain therapeutic procedure, has always been a source of 
amazement tous. Everyone who deals with such patients over long periods 
of time realizes that such statistics are almost entirely dependent upon the 
statistician. These patients in our series have been followed closely and at 
frequent intervals checked with regard to joint swelling and mobility, blood 
pressure, distribution of bone minerals, temperature range, blood count, 
sedimentation time of erythrocytes, pain, and general symptomatology. 
These were the criteria used in estimating improvement. 

Our concept of chronic atrophic arthritis does not admit a known single 
specific etiological agent, nor likewise a specific cure. There are many fac- 
tors concerned in the etiology of this disease, and it is a disease not only of 
the joints, but is constitutional in scope, manifesting itself in nearly every 
system of the hody. The following diagram (table 2) schematically illus 
trates this. 

This illustration is intended to show the complexity of ‘etiological 
factors and the difficulty of a direct approach to therapy. It is possible, at 
a glance, to see the enormous number of combinations available with s 
many variables. The manifestations of infection are in a large measure 
determined by variations in other factors, a few of which are listed in the 
left and right hand columns. We do not know that infection always be 
haves in this manner, though there is considerable evidence to suggest it. hut 
it serves as an illustration of the possibilities. When one considers this 
problem from the standpoint of therapy, it becomes exceedingly complicated 


) 
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TABLE II 
Age Infection 
Fatigue 
Exposure 
Nervous strain 
Trauma 
Diet 
Endoc rines 
Circulation 
Gastrointest. dysfunction ophi Diminishing All 
Malnutrition 


Constitutional type Seps Anergy 


and illustrates well the fallacy of assuming that certain results in treatment 
are due to one specific therapeutic agent. It is because of the many sided 
nature of such a chronic disease that therapy, to be effective, must depend 
not upvc? one agent but upon every factor possible. Therapy then, of 
chronic atrophic arthritis, should concern itself first of all with the patient’s 
general health and it is with this in mind that, after trying a long list of 
therapeutic measures, we have selected but a few that seem worthy of men- 
tion. These are tabulated in table 3 


TABLE 
Gene ral Therapeutic Veasures Spe 
Rest and Exercise Removal of Foci 
Heat and Massage Transfusion 
Prevention and Correction of Deformity Vaccine 
Diet Climatic Therapy 
Bowel Management 1—General—Residence 


2—Special—Heliotherapy 


All of these patients with atrophic arthritis received the first five general 
measures, as well as general climatic therapy. In addition to these meas- 
ures, approximately 100 patients had foci of infection removed, 70 were 
transfused, 100 were given vaccine, and 100 had only special climatic therapy 


in addition to general measures. Every attempt was made to establish an 


adequate control period on general measures, before beginning any one of 
the special types of management. 


GENERAL MEASURES 

Rest and Exercise. One of the first problems confronting the physician 
is determining the relative proportion of rest and exercise desirable for a 
given patient. In general, rest should be directly proportional to the acute- 
ness, and inversely proportional to the imminence of ankylosis. Exercise 
should almost always be active and almost never passive. Motion should be 
limited to within the painless arc, but pushed to the limit with some assist- 
ance. All exercises should be done slowly and exactly, with a rest interval 
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before the next one is begun. We use under water exercises in much the 
same way as they are used at Warm Springs, Georgia, for paralytics. A 
very much wider range of joint motion can be secured without pain or 
muscle spasm than is otherwise possible. By varying the temperature of the 
water, any degree of sedative action or of stimulation can be secured. We 
are firmly convinced that the salvation of many patients with chronic arthritis 
depends upon regular and wisely directed exercise, for with atrophic arthritis 
in its more chronic phases, it is truly a case of use or lose. 

Heat and Massage. ‘The application of local heat to the joints is, in our 
opinion, utilized too much and is a factor in keeping an arthritis active that 
might otherwise subside. The greatest precaution should be exercised in 
utilizing heat, unless the stage of the disease is a very chronic one. 
Diathermy, as a method of heat in these atrophic demineralized joints, has 
in many instances precipitated exacerbations and has produced further de- 
mineralization. Massage, in the acute stages, should be avoided, and only 
with increasing chronicity should stimulating massage be used. Light 
massage can be used very early and is the best substitute if active motion is 
not possible. It is in other types of arthritis that heat and massage are in- 
dispensable. It should be noted that the “a” group tolerate heat and mas- 
sage much better than the “b” group. Local heat to the joint ought not to 
be followed at once by exercise, as is generally done. Stripping, depletion 
massage, or rest should precede exercise as further damage will occur in 
exercising an engorged joint. Massage and active educational exercises 
provide three-fourths of the physiotherapy given in our Hospital. It should 
be pointed out that little special equipment is necessary for this work, but 
a trained personnel is essential. 

Prevention and Correction of Deformity. In every case of atrophic 
arthritis, the possibility of residual deformity in any and all involved joints 
should be anticipated. The prevention of such deformities can be accom- 
plished only at the price of eternal vigilance. ‘Their correction requires 
infinite patience. Nearly all deformities in this unhappy disease occur in 
flexion. Particularly is this true of the spine, elbows, wrists, hips, and 
knees. Eighty per cent of all patients with chronic atrophic arthritis, enter- 
ing our clinic, have a flexion deformity of one or more joints, which might 
have been prevented. In the acute stage the joints should be at rest at the 
normal angle of relaxation. Light splints, or light weight plaster of paris 
shells, are most useful in maintaining the ideal position of the joint. Weight 
bearing upon a bent knee is not only painful, but increases the deformity. 
Flexion deformity of the knee can usually be prevented by the simple use 
of a posterior splint, and a knee already so deformed can in most instances 
be straightened by the application of a series of plaster of paris posterior 
shells. Painful pressure, wedge casts, and calipers are not usually necessary, 
as relaxation and protection will usually bring the knee to a normal weight 
bearing angle. Corrective exercises accompanied by proper rest are neces 
sary. Group muscle exercises, particularly of the extensors, can be done 
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without joint motion and should be carried out routinely. Active joint 
motion, without weight bearing, can be begun very early and will maintain 
muscle tone and joint mobility without injury. 

The feet and the proper fitting of shoes are of first importance, as the 
patient’s ability to walk depends upon his feet. We are convinced that many 
patients, who might otherwise be reasonably free from discomfort, continue 
to experience the greatest difficulity in walking, because of improper shoes. 
It should be emphasized again that prevention of most deformities is not 
difficult, but correction is most painful and trying. 

Diet. Diet does play a very real role in the treatment of these patients. 
Dr. Pemberton of Philadelphia has said many times all that can be said on 
this subject, and with him we are in hearty agreement. A diet low in con- 
centrated carbohydrates and high in vitamins is essential, where the patient’s 
state of nutrition will tolerate it. A rigid dietary restriction we believe to 
be much more efficacious in the “a” group of atrophic arthritis than in the 
“b” group. Where the patient is poorly nourished and emaciated, we dis- 
card most dietary restrictions until a better state of nutrition is secured. 

Bowel Management. The majority of patients with atrophic arthritis 
have a history of gastrointestinal disturbances and, in most instances, com- 
plain of constipation. The colon is often tortuous, the sigmoid redundant, 
and there are areas of spasm in an otherwise very atonic bowel. Routine 


yroctoscopic and sigmoidoscopic examinations, with cultures from the 
> 


mucosa, have been made in more than 200 of these patients. The majority 
show some deviation from normal in the mucous membranes. Proctoscopic 
examinations have been repeated after a series of colonic irrigations, oil 
enemas, acidophilus implantations, etc., without noticing, except in a few 
instances, any demonstrable change in the mucosa. ‘There is no doubt but 
that in our experience adequate bowel elimination has contributed to the 
patient’s comfort and that joint exacerbations do occur in a number of pa- 
tients when gastrointestinal disturbances occur. Adequate intake of vita- 
mins is helpful, but we have been unable to demonstrate with any regularity 
the remarkable changes in the colon on this routine reported by other in- 
vestigators. The stool reaction of these patients is nearly always alkaline. 
Normal stools are neutral or slightly acid. The colon bacillus grown at the 
pH of a normal stool is non-pathogenic for animals. The same organisms 
grown in an alkaline medium become highly virulent for animals. We have 
had considerable success in a small group of patients by maintaining a 
slightly acid reaction of the stool. Further work is being done in this field. 
Bowel regulation is ordinarily maintained without cathartics by the use of a 
good mineral oil, or mineral oil and agar by mouth. <A small retention oil 
enema may be used at night if necessary. It is difficult properly to evaluate 
therapy, but a sufficient number of patients have been seen who present 
demonstrable changes in the joints with faulty bowel management to con- 
vince us that it does play a role in some patients. 
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SPECIAL MEASURES 


Three hundred and seventy patients with chronic atrophic arthritis, 
after receiving the above general measures during a control period, were 
divided into four comparable groups. Each group was then treated by one 
of the four special therapeutic measures. 

Removal of Foci of Infection. (One hundred patients.) The removal 
of foci of infection in the “a” group of atrophic arthritis (table 1), has 
been very disappointing. No single patient that we have seen in this group 
has unquestionably benefited by the removal of a focus. Quite the reverse 
’ group, where removal of foci early will many 
times abruptly halt the disease. Here again, however, the possibility of 
benefit by removal of foci decreases with the duration of the disease. ‘This 
is indeed so striking that very rarely are we hopeful of a beneficial result 
from removing a focus, when the disease has existed as a full blown atrophic 
It is worthy of emphasis that in nearly all 
“b” group, who are in the very 


is true, however, in the “ b’ 


arthritis for five years or more. 
patients of the “ a” group and most of the 
chronic stage, the removal of a focus is apt to be not only not beneficial, but 
to be followed many times by acute exacerbations. 
of these patients many such instances when removal of foci was followed by 


We have in the records 
an unmistakable increase in the severity of the disease. In the early stages 
of the “ b ” group, where striking benefit is most likely to occur, a real hazard 
still exists in the removal of foci. We not infrequently precede the removal 
of a tooth or tonsils in an ideal case with a transfusion and take particular 
care not to remove the focus during, or near, an acute phase of the disease. 
Patients in the early stages of infectious arthritis should be treated for a 
reasonable time by all other measures possible, in an attempt to arrest the 
disease, and then under the most suitable conditions removal of foci of in- 
fection should be accomplished. If foci are removed in the more chronic 
cases, it should be done because of general considerations and not with the 
hope of cure. 
Transfusions. 
chronic phases of infectious arthritis, with or without anemia, respond well 
and in not a few instances dramatically to a series of small blood transfu- 
In the patient who responds well, the temperature drops to normal, 
goes on to 


(Seventy patients.) Patients in the subacute and early 


sions. 
the pulse rate is slowed, joint effusions disappear, and the patient 
gradual recovery. ‘Transfusion, in our opinion, can be used with advantage 
routinely, in suitable cases, as it is one other aid that hastens recovery and 
prevents the disease from progressing to its more chronic aspects. ‘Trans- 
fusion has been of little help in the very chronic afebrile patients, with far 
advanced bone changes. 

Vaccine. (One hundred patients.) So voluminous has been the lit- 
erature recently regarding the use of vaccine, and so much has been claimed 
for the many different kinds of vaccine, that we have attempted to carry out 
some controlled experiments on its use. We have given yaccines to com- 
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parable groups of patients, using a wide variety of antigens. Skin tests 
were made with autogenous cultures, as well as with stock arthritis-produc- 
ing streptococci. Several strains of streptococci from other investigators 
were also used. Specific agglutinations with the patient’s serum were done 
against these organisms. Stock or autogenous vaccine was given intra- 
venously or subcutaneously in small doses and in large enough doses to 


produce slight reaction. Some patients were given only skin reacting 


organisms, while others were given only nonreacting ones. Still others 
were treated only with those organisms showing a positive agglutination. 
In general, almost every combination of antigen and method of administra- 
tion has been tried on nearly every degree of atrophic arthritis. The results 
have been checked by repeating the skin and agglutination tests at intervals, 
as well as by clinical criteria. 

Undoubted clinical improvement, not easily accounted for otherwise, 
occurred only occasionally. No single one of the above groups did well 
enough to show clearly superiority of results over other groups not receiving 
vaccine. Our best results with vaccines have occurred where an autogenous 
organism, which showed a strong positive skin sensitivity test, was used in 
small desensitizing doses intravenously. We have had a few dramatic re- 
sults in this group of patients. The use of vaccine is not without hazard, 
as we see daily in the clinic patients who have had very unhappy reactions 
from its use. We have had an occasional unfortunate result in our own 
practice, in spite of exercising the greatest care. No patient offers a more 
dificult therapeutic problem than one who has had unfortunate vaccine 
reactions or one who has been highly sensitized by its use. Shock therapy, 
either by vaccine or nonspecific protein, is a hazardous procedure in patients 
with early or subacute forms of atrophic arthritis. 

It is time to call a halt on the promiscuous injection of vaccines. ‘There 
are investigators who report a large percentage of cures by giving millions 
of organisms intravenously. Others, equally sincere, report similar results 
when the equivalent of less than one organism is used. ‘There are ardent 
advocates of subcutaneous and of the intravenous method of inoculation. 
Stock vaccines are championed by some and decried by others. Agglutina- 
tion, complement fixation and skin reactability have all been defined as 
guides to diagnosis and therapy. Constitutional reactions are believed to 
be desirable or harmful, depending upon the investigator. When the patient 
improves, the agglutination titer is thought to go very high or very low, 
depending upon the laboratory in which it is done. What then is the ex- 
planation for the many reports of cures secured by such diverse methods? 
There are two factors that may be responsible. The natural course of 
atrophic arthritis consists of cycles of exacerbations and remissions. Out 
of this group of patients 60 per cent recovered or were remarkably im- 
proved, from the first attack of the disease. Whatever form of therapy was 
being used at the time was naturally credited with the cure. We wish to 
emphasize again that particularly in the early stages of atrophic arthritis the 
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tendency is to remission, and that in this respect the course of this form of 
arthritis is not unlike that of pernicious anemia. Unfortunately, when the 
patient’s arthritis recurs, he often seeks other medical advice, so that little 


is learned concerning the progress of the disease over a number of years. 
Successive exacerbations become more chronic in nature and less apt to be 
followed by a spontaneous remission. A second possible explanation is 
that the term “ atrophic arthritis ”’ is used very loosely and in many instances 
is incorrectly applied to patients with everything from pes planus to wry 
neck. It is also necessary to point out again that the state of the patient, 
classified by the investigator as ‘‘ improved,” is unsuitable for statistical data. 

Clinical experiments are still in progress, but in our present state of 
knowledge we feel that vaccine has a limited value, is not a panacea, and 
should only be used as an adjunct in treatment and then only where com- 
plete facilities are available for following the patient and under experienced 
medical direction. 

Climatic Therapy. (One hundred patients.) There are many difficul- 
ties encountered when one attempts to prove the specific effect of any thera- 
peutic aid in chronic diseases, but this is especially true where climate is con- 
cerned. The resort to climatic therapy usually involves a change of location, 
which may provide a variation in daily routine, increased rest, freedom from 
annoying business worries, escape from unhappy domestic situations, and a 
psychic stimulation provided by a suggested new cure. All of these must 
be weighed and considered when discussing results. There are often in 
addition certain changes in diet, medication, bowel management, and activity, 
associated with the change of physicians. These many possible variables 
emphasize the necessity for the greatest conservatism when reporting results 
from a change in climate. There are, however, a number of significant ob- 
servations that appear even under the strictest scrutiny to support the wide- 
spread belief that climate may be a predominant factor in the etiology and 
in the treatment of chronic arthritis. Several of these observations will be 
discussed briefly. 

Some months ago, it occurred to this writer that climate might best be 
studied if comparable groups of non-nomadic people living under different 
climatic conditions could be investigated. Arrangements were made for a 
survey on a tribe of Indians who have lived continuously on the Tucson 
desert for several hundred years. “The incidence of atrophic arthritis in 
these Indians could then be compared with that of Indians in other climates 
This survey is still in progress but no cases of atrophic arthritis have been 
seen yet among these 5000 Indians. So far we have not examined the 
Indians in Montana, Wyoming, or Dakota, but have reports that arthritis, 
acute and chronic, ranks high as a cause of disability among them. ‘This 
low incidence in the desert Indians is more startling when one finds them 
living largely on beans and corn, and carrying about abscessed teeth and 
many other foci of infection. No striking difference is found in the diet 
or method of living in the two groups of Indians. There seems to be only 
one variable factor,—the climate. 
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One hundred and twenty-two physicians of this locality were written 
to, or interviewed, regarding the incidence of atrophic arthritis in native 
residents of this vicinity. There were but two cases reported. We have 
seen only one case of atrophic chronic arthritis in a resident in the course of 
this last 1000 patients. 

It is also of interest in this connection to note that rheumatic fever is 
very rare in this locality and to report that of 52 patients referred to us in 
the past three years, with recurrent rheumatic fever, no patient has had a 
frank recrudescence during his stay here. Eight were in an acutely active 
phase on arrival, which subsided within a few weeks. One died in an acute 
phase shortly after arrival. It is of course recognized that sufficient activity 
may be present to produce rheumatic lesions but remain undetected clinically. 
We have used the clinical course, temperature range, electrocardiogram, and 
sedimentation time of erythrocytes as guides to activity. Coburn, in his 
recent book “‘ The Factor of Infection in the Rheumatic State,” makes out a 
very strong case for the beneficial effects of climate in rheumatic fever. 
His results in transferring patients with rheumatic fever to Puerto Rico are 
entirely in accord with our experience when such patients are brought to 


southern Arizona. 

One hundred patients with atrophic arthritis were selected for this study 
on climatic therapy. They were selected without reference to severity of 
disease, but on the basis of having been treated as nearly as possible by gen- 
‘ral and special climatic modalities alone. No patient was included who had 


foci of infection removed, or who was treated with various specific medica- 
tions or vaccines. Patients who had special diets and exercises could not be 
excluded, and there were without doubt many other uncontrolled factors. It 
is only fair to state that a large majority of our patients come to us in a very 
chronic stage of the disease and may be termed “last resorters.”” The re- 
sults in this group of patients have been most gratifying. The majority 
have made definite and sustained improvement. A few made dramatic re- 
coveries, and a few were unable to accomplish any distinct gain at all. As 
has been stated before, the number of variable factors is so great that no 
proof can be offered as to the specific role played by climate in this group of 
patients. It is equally difficult to evaluate any other type of therapy. We 
were, however, convinced by comparing their previous experiences with vari- 
ous types of treatment, that climate played a very important role in the im- 
provement secured. 

The total effect of climate is a composite of such things as humidity, 
temperature range, altitude, barometric pressure, wind velocity, rainfall, con- 
centration of ultra-violet, total sun energy, ionization of air, type and char- 
acter of exposure to sun, etc. We are now attempting to determine which 
are the significant factors. Graphic records are being kept on all of the 
above data and these are being studied in conjunction with the patient’s signs 
and symptomatology. A warm, drv climate and a minimal barometric 
Variation at present seem essential. Various forms of heliotherapy consti- 
tute the major portion of specific climatic therapy. 
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It is not the intention of this writer to suggest that climate is a panacea 
for all chronic arthritis. On the contrary, we feel that no possible additional 
therapeutic aid should be neglected. However, there is sufficient evidence 
to show that carefully supervised climatic therapy is a potent factor and a 
valuable adjunct in the treatment of atrophic arthritis. Further studies are 
being made to determine what the essential factors in climate are, and to 
clarify their modes of action. 


DISCUSSION 


A single easy successful treatment for chronic atrophic arthritis is not 
yet available. It is not the intention of this writer to sound a pessimistic 
note, for we have reason to be most optimistic in the results secured 
by adequate treatment. We do, however, believe that it is time for the 
medical profession, as well as the victims of this unhappy disease, to 
recognize that there is no easy way. Every patient with chronic arthritis 
becomes an individual problem, and requires, in addition to full medical care, 
the ideal patient-physician relationship before there can be any hope of suc- 
cess. In any chronic illness the psyche must be considered, but the writer 
knows of no condition in which it plays a more important role than in chronic 
atrophic arthritis. The ideal treatment of this disease will require of the 
physician an enormous expenditure of nervous energy and the patience of 
Job, for there must be careful and methodical consideration of each indi- 
vidual problem. The management is made more difficult because of the 
mental depression so common to patients with this disease. They are often 
migratory, seeking always some new cure. ‘The patients of our group had 
consulted an average of three different physicians or clinics before entering 
here. A tremendous advance in the therapy of this disease can occur if 
physicians will only stop treating these patients half-heartedly by every new 
or easy method recommended, and will tell them honestly what the problem 
of adequate treatment includes. There is little to choose between the phy- 
sician who treats with an ointment the lump in a woman’s breast, and the 
one who does not recognize or treat wisely the early manifestations of 
atrophic arthritis. Cancer, fortunately, kills its victims, but unchecked 
chronic arthritis leaves its victims a lifetime of crippling deformity and pain 


SUMMARY 


1. One thousand patients with the various types of chronic arthritis were 
classified and studied. This paper is limited to a consideration of therapy 
in atrophic arthritis, of which there were more than 300 in this series. 

2. After trying a very great number of therapeutic procedures, nearly all 
were discarded. The worthwhile methods are tabulated and discussed. 

3. All patients were treated by general measures such as rest, exercise, 
heat, massage, prevention and correction of deformity, diet and bowel man- 
agement. Indications and contraindications for these methods are enu- 


merated. 
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4. Groups of patients after being treated by general measures for a con- 
trol period, were given special types of therapy and over a period of several 
months or years, comparisons of results were made. Removal of foci of 
infection, transfusion, vaccine, and special climatic therapy were the special 
methods used on four comparable groups. The most striking result of this 
experiment was to prove the nonspecificity of any therapeutic agent tried. 

5. Removal of foci is of value in the subacute or early chronic stage of 
the infectious “b” group. It has been found of little help in the “a” 
group and in the very chronic stage of the “b” group. Removal of foci is 
often disastrous unless adequate precautions are taken. 

6. Blood transfusions were very helpful in a group of subacute and early 
chronic cases, but were of little value in the very chronic afebrile cases with 
advanced bone and joint changes. 

7. Vaccine has a definite but limited place in the therapy of atrophic 
arthritis. No favorable results were secured from its use in the “a” type. 
In the “ b”’ group, skin reacting autogenous organisms in minute desensitiz- 


ing doses, intravenously, gave the most favorable results. It is believed that 
much harm is done by the indiscriminate injection of vaccines. The present 
practice of distributing stock vaccines to the general profession for the treat- 


ment of chronic arthritis is deplored. 
8. Climate is believed to be a potent factor and a valuable adjunct in the 
treatment of atrophic arthritis. The following evidence is presented: 


(a). There is a low incidence of atrophic arthritis in local Indians, 
as compared with similar tribes elsewhere. 

(b). There is a low incidence of atrophic arthritis in native residents 
in the vicinity of the Tucson desert. 

(c). Ina group of 100 patients with atrophic arthritis, gratifying re- 
sults were obtained in a large proportion without resort to any specific 
therapy other than the general measures described and climatic treatment. 
It is our belief that, inasmuch as most of these patients had tried nearly 
every other known remedy, the satisfactory results can in a large meas- 
ure be ascribed to carefully supervised climatic therapy. 

9. A plea is made to physicians to stop treating these patients with every 
new cure suggested, to recognize and treat wisely the early manifestations, 
and, above all, honestly to explain to the patient the numerous factors neces- 
sary to giving him adequate care. 





THE INDICATIONS FOR COLLAPSE THERAPY 
IN PULMONARY TUBERCULOSIS * 


3y I. D. Bronrin, M.D., F.A.C.P., Denver, Colorado 


THE literature of the past five years on the treatment of pulmonary 
tuberculosis, impresses one with the nearly universal enthusiasm for collapse 
therapy. Characteristic of the mechanical age in which we now live, the 
treatment of tuberculosis is rapidly being placed on a mechanical basis, in 
much the same way as the “ go out West and rough it”’ formula was ad- 
vocated by many four decades ago. That tuberculosis is primarily a consti- 
tutional disease with local manifestations is overlooked by many enthusiasts. 
Extravagant statistics, frequently compiled prematurely, attempt to prove the 
efficacy of favored surgical procedures, and premises have recently been 
advanced * to justify collapse therapy in every case of unilateral pulmonary 
tuberculosis. Such waves of enthusiasm for a new form of treatment are 
familiar phenomena in medical history, as is the aftermath of disillusion- 
ment, endless suffering and protracted invalidism. A conservative discus- 
sion, therefore, of the indications for the various types of collapse therapy, 
with the thought in mind that they are only aids and not specifics, is deemed 
advisable. 


THE CURABILITY OF PULMONARY TUBERCULOSIS BY REST AND HYGIENIC 
LIVING 


For clinical purposes, two types of pulmonary lesions need be considered; 
first, the acute or exudative type, characterized by a rapid onset with either 
limited pneumonic consolidation or scattered fluffy parenchymal deposits 
through one or both lungs; second, the proliferative type, insidious in onset, 
chronic from the start, slow in progression and with a pronounced tendency 
towards fibrous tissue formation. In favorable cases, healing occurs by 
resolution, that is by absorption of the exudate, or by fibrosis which en- 
capsulates the disease and ultimately replaces it by scar tissue. If the disease 
is recognized before softening and excavation have occurred, regardless of 
the extent of the process, a large number of patients will recover under the 
old formula of rest, fresh air and good food. Physiologic rest is the key- 
note of treatment, aided by such additional measures as the education of the 
patient to suppress the cough, postural rest and the use of shot bags.” It 
should be continued for as long a time as there is encouraging evidence 0! 
improvement. Striking as have been the results from pneumothorax and 
surgical measures when the rest regime has failed, the results from the latter 

* Presented at the Seventeenth Annual Session of the American College of Physicians 
at Montreal, February 8, 1933. 

From the National Jewish Hospital, Denver, Colorado, and the University of Colorado 
School of Medicine. 
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have in numerous instances been even more remarkable and more enduring. 
It would be a calamity if physicians and specialists, in their desire for short- 
cuts to success for their patients, forgot the inestimable value of rest treat- 
ment and its underlying principles. Upon these principles, after all, are 
based all the modern procedures of collapse therapy. 

For a reasonably accurate determination of a patient’s progress when 
on a conservative regime of treatment, clinical observation alone is not al- 
ways a reliable guide. Progressive caseation-necrosis with cavity forma- 
tion is not incompatible with a normal pulse and temperature. There need 
not necessarily be even an increase in cough and sputum or a loss in weight. 
Serial roentgenograms taken at intervals of three or four months and more 
frequent fluoroscopic observations are therefore of paramount importance. 
Of nearly equal value are hematologic studies, notably the erythrocyte sedi- 
mentation test and the determination of the leukocyte-lymphocyte ratio. A 
persistently high sedimentation rate and a leukocytosis with a high poly- 
nuclear count in the absence of non-tuberculous inflammatory conditions, 
call for a painstaking search for tuberculous involvement of other organs. 
If the explanation is not found in the presence of such a complication the 
suspicion should be aroused that the disease in the lungs is not pursuing < 
favorable course despite apparent general improvement. If the indications 
furnished by these laboratory methods when properly coordinated with the 
clinical manifestations are followed, the average patient who comes under 
medical care before cavitation has formed has more than an even chance to 
recover under a conservative plan of treatment. 


Tue Hicu INCIDENCE OF ADVANCED CASES 


It is, however, a sad fact that over 75 per cent of patients are already in 
the moderately advanced or far advanced stages of the disease, frequently 
with extensive cavitation, before they apply for treatment to the qualified 
physician or institution. Mistakes in diagnosis and haphazard treatment, 
or neglect, fear or ignorance on the part of the patient account for this con- 
dition. The practice of many county and state tuberculosis sanatoria of not 
housing patients for more than six or nine months, and the failure of social 
agencies properly to bridge the gap between sanatorium life and the com- 
petitive world are also important factors, and must annually be responsible 
for thousands of advanced cases which can no longer be cured by natural 
methods. These are the patients for whom artificial aid is indicated. 
Cavities exceeding the size of five centimeters in diameter rarely become 
obliterated from rest alone. Untreated, a number of them may retain for a 
time a certain degree of physical efficiency, but the majority are chronic 
invalids and ultimately die in from four to six years. 

The main problem, obviously, is the advanced case. The National 
Jewish Hospital at Denver recruits patients from every State in the Union 
and Canada. The average duration of the pulmonary disease in these cases 
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is five years, and 75 per cent of them have already had one or more residences 
of varying length in hospitals or sanatoria. Over 70 per cent of these 
patients present on admission evidence of far advanced fibro-cavernous pul- 
monary tuberculosis. In brief, our material is composed chiefly of tu- 
berculous derelicts who have gone through the melée and have scored once 
or several times apparent victories but have failed to attain the goal. A 
critical analysis of the history and clinical course of each individual case 
discloses an appallingly large incidence of relapses, due often, it is true, to 
the adverse economic conditions which are the lot of the average consump- 
tive, but often also attributable to ineffective treatment. The assertion 
that nearly every far advanced case has at one time in the course of his 
disease been suitable for some form of collapse therapy is well borne out 
by a study of the material at our disposal. It is because so many cases 
present the tragic story of lost opportunities, often through no fault of their 
own, that the question of the advisability of collapse therapy has come to be 
our first consideration following the initial examination of a tuberculous 
patient. The fact that we have been successful in securing marked ameliora- 
tion of symptoms and many cures in a considerable number of apparently 
hopeless cases, has enabled us to offer a more favorable prognosis to those 
who only a decade ago were considered beyond medical aid. 


Max1IMUM TIME-LIMIT FOR CONSERVATIVE TREATMENT 


It is realized that individualization is one of the most important 
requisites to intelligent treatment. Not until a specific remedy is discovered 
will there be a therapeutic measure applicable alike to all patients with 
tuberculosis. Nevertheless, the following axioms may be safely formulated: 
A patient between the ages of 15 and 50, not in the terminal stages of the 
disease and free from grave tuberculous or non-tuberculous complications, 
who fails to improve in six months under a properly conducted rest regime 
should be considered as a possibly suitable subject for collapse therapy. 
Serious symptoms, such as recurring hemoptyses, or physical and roentgen 
evidence of beginning cavitation, justify resorting to collapse measures at an 
earlier date. If the disease is of one year’s duration or longer, and rest 
treatment has already been tried elsewhere, one or two months of observa- 
tion should suffice to determine the type of new treatment indicated. Pro- 
crastination is fraught with dangerous possibilities * and physicians have 
more frequently regretted * not having instituted pneumothorax than having 


started it too early. 
PRINCIPAL TYPES OF COLLAPSE 


The three methods of collapsing a diseased lung, in the order of their 
importance and range of applicability, are (1) artificial pneumothorax; (2) 
phrenicectomy; (3) thoracoplasty. The aim of each method is identical in 
every respect, namely, to relax or collapse the affected lung sufficiently to 
promote a maximum of healing by either resolution or fibrosis, and to 
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prevent metastatic spread of disease and hemoptysis by obliterating dis- 
charging cavities. However, owing to the fact that each method has its 
distinct advantages, disadvantages and limitations, their respective indica- 
tions must be considered separately. 


INDICATIONS FOR ARTIFICIAL PNEUMOTHORAX 


A useful rule by which to be guided in choosing a type of collapse therapy 
to fit the individual case is the simplicity, effectiveness and flexibility of the 
procedure. Pneumothorax excels in these advantages and should, there- 
fore, be tried first before other methods are undertaken. The technic of 
administering filtered air into the pleural cavity is easy, although consider- 
able skill and judgment are necessary in the general management of these 
cases, and particularly in treating such complications as effusions, empyema, 
adhesions and, rarely, air embolism. In the absence of pleural adhesions, a 
better collapse of the lung can be secured by artificial pneumothorax than by 
any other method. There is very little reaction following the initial treat- 
ment, and practically no untoward effect in uncomplicated cases after sub- 
sequent air refills. The indications may conveniently be divided into 
absolute and provisional. The absolute indications are: 

1. Extensive unilateral exudative or fibro-caseous pulmonary tubercu- 
losis, with or without recognizable cavitation by physical signs or the roent- 
gen film. Bacillary sputum of 15 cubic centimeters or more in twenty-four 
hours usually indicates cavitation. The more definite and the more ex- 
tensive the cavitation, the more cogent is the indication. 

2. Chronic unilateral fibro-ulcerative tuberculosis, with cavitation rang- 
ing in size from three to five centimeters in diameter, even if constitutional 
symptoms are absent. The only effective insurance against a bronchogenic 
spread of the disease to the uninvolved lung is closure and final obliteration 
of cavities. 

3. Profuse hemorrhage or recurrence of pulmonary bleeding when the 
source of the latter is ascertained with a reasonable degree of accuracy. 
While hemoptysis, as a rule, stops of its own accord, the institution of 
pneumothorax is justified when hemostasis cannot be secured by medicinal 
measures, or when the bleeding recurs and constitutes a danger of either 
exsanguination, spread of the disease or aspiration bronchopneumonia. 
Too much consideration should not be paid to the condition of the contra- 
lateral lung even if extensively diseased. Without pneumothorax the 
danger to life is decidedly greater. 

4. Acute unilateral pneumonic tuberculosis. If the constitutional symp- 
toms are marked and the toxemia is profound, excavation may occur in as 
short a period as one week. This can be prevented by the early collapse 
of the lung. On the other hand, if the symptoms are mild, watchful waiting 
is permissible, provided frequent roentgenoscopic and roentgenographic ex- 
aminations constitute an essential part of the clinical observation. 
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The provisional indications are: 

1. Bilateral disease with unilateral single or multiple cavitation. The 
frequency with which most pneumothorax operators have seen marked clear- 
ance of the lesion in the better lung following the successful collapse and 
closure of cavities in the more diseased lung warrants this recommendation 
for selected patients whose general condition is still good and who present 
other evidence of some degree of natural immunity. The contralateral dis- 
ease must not be of the acute pneumonic or exudative type; but scattered 
proliferation with small patches of exudation frequently undergo resolution 
after the subsidence of the constitutional symptoms and the reduction in 
cough and sputum which so often follow a successful pneumothorax. It is 
fallacious to speak of an extra physiologic burden thrust upon the better 
lung in connection with pneumothorax therapy. In a properly managed 
pneumothorax uncomplicated by pleural adhesions, only the major diseased 
portion of the lung, as a rule, need be collapsed, while the lower, less involved 
area is only relaxed and is partially functioning. Furthermore, where one 
lung is extensively involved, the chief burden of respiration is already carried 
on by the contralateral lung. Finally, the reduction of toxemia and the sub- 
sidence of the traumatizing cough materially aid the better lung to function 
with a minimum of embarrassment. 

2. Bilateral disease with extensive cavitation in one lung and small, thin- 
walled upper lobe cavitation in the other lung. Untreated, the majority of 
patients with such type of involvement are doomed. Rest alone rarely 
suffices. The cautious collapse of the more diseased lung frequently aids not 
alone in improving the condition of the contralateral lung, but in closing 
such early limited cavitations as it contains. This obtains especially in cases 
where the mediastinum is flexible, as the slight or moderate displacement of 
the mediastinum toward the less affected lung causes a certain degree of 
splinting and relaxation of that lung. This compression of the less affected 
lung constitutes an added important contributing factor to the healing 
process. 

3. Bilateral pneumothorax. When a case such as described under the 
last heading fails to improve after a satisfactory collapse has been estab- 
lished, and there is reason to believe that the symptoms are now due to 
unchecked activity or progression of the disease in the contralateral lung, 
simultaneous bilateral pneumothorax is justified. Experience has shown 
that young individuals between the ages of 15 and 30, whose disease is of 
relatively short duration, and in whom there is no evidence of myocardial 
impairment, tolerate bilateral pneumothorax very well. It is, in selected 
instances, as compatible with a useful and efficient life as unilateral pneumo- 
thorax. However, this is true only of those patients in whom the physician 
is fortunate enough to obtain a selective collapse of the upper lobes, where 
the disease is usually localized, and only a slight relaxation of the lower lobes 
which will not interfere with their proper physiological function. 

4. Chronic fibro-cavernous disease of one lung and more recent acute 





COLLAPSE THERAPY IN PULMONARY TUBERCULOSIS 473 


disease in the other lung. If, after a regimen of rest for two or three 
months without improvement, physical examination and the roentgen film 
disclose a stationary condition of the older excavated lesion but progression 
and early cavitation in the better lung, it is good judgment to collapse the 
latter with the thought in mind that after a year or two of such treatment 
the lung may be safely reéxpanded and attention then paid to the problem 
of the primary diseased lung. Such a procedure is logical and has proved 
useful in preventing the occurrence of extensive bilateral cavitation for 
which there is admittedly no remedy. 

5. Alternating pneumothorax. Acute contralateral disease during pneu- 
mothorax therapy is a grave complication and is responsible for a high 
mortality.° A collapse of the newly involved lung is permissible if the 
patient is otherwise suitable for such treatment. On the other hand, where 
the first pneumothorax has already been maintained for two years or longer 
with cavitation apparently closed, it is much safer to allow that lung to 
reéxpand either before collapsing the other lung or as soon as the collapse is 
initiated. Alternating pneumothorax ° has proved of much value in patients 
past the age of 30 and in younger individuals in whom simultaneous collapse 
is contraindicated because of evidence of myocardial insufficiency. 


MECHANICAL AND PHYSIOLOGICAL FACTORS RESPONSIBLE FOR BENEFICIAL 
RESULTS FROM PNEUMOTHORAX 


The interposition of several hundred cubic centimeters of air between 
the parietal and visceral pleura at once reduces the effectiveness of an ad- 
hesive force, the normally existing negative intrapleural pressure, which 
greatly militates against adequate rest for a diseased lung. At the same 
time, this air splint relaxes the elastic tissue of the lung which is greatly 
stretched during each inspiration. The elimination or reduction of the 
negative intrathoracic pressure and the overcoming of the elastic recoil of 
the lung are the most important and the most effective mechanical factors 
in securing the additional much needed rest for the involved lung. Follow- 
ing several air refills, the lung is more immobilized and its respiratory 
activity reduced to a minimum. As the lung becomes reduced in volume, 
the secretions diminish as they are more easily eliminated, and the cavitation 
gradually closes. The almost dramatic suddenness with which improvement 
sets in is said to be due to a decrease in toxic absorption from the diseased 
area as a result of lymph stasis and diminished blood supply. The con- 
tinuous increase in fibrous tissue during the time the lung is collapsed aids 
greatly in the encapsulation and healing of scattered diseased areas. 


ENp-RESULTS OF PNEUMOTHORAX 


Our experience coincides with that of Amberson,’ Peters,” Packard ° and 
others. An effective pneumothorax, properly managed and maintained for 
three years or for a minimum of.one year from the time the sputum becomes 
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negative for tubercle bacilli, will cause an arrest of the disease in from 75 to 
85 per cent of patients and restore them to normal working ability. In the 
average case, one year of hospitalization or rest at home is sufficient to enable 
the patient to return to a useful life provided the gas refills are continued at 
stated intervals. Three times as many patients are known to be alive two to 
fourteen years after treatment by pneumothorax as have survived from those 
in whom pneumothorax was attempted without success on account of failure 
to find a pleural space. Three times as many pneumothorax patients are 
leading a normal existence.*® 

Nevertheless, it is important to point out the large incidence of pleural 
complications of pneumothorax therapy. As we have pointed out elsewhere * 
these complications are in direct proportion to the extent and duration of 
the pulmonary disease. In a series of 176 patients in whom we induced 
pneumothorax during the past five years, 65 per cent had serous effusions, 
18.7 per cent purulent effusions, and 5 per cent died ultimately from 
empyema. ‘This indicates that pneumothorax, while in itself a simple pro- 
cedure, has an ultimate mortality of from 3 to 5 per cent, assuming that in 
early cases the occurrence of empyema is less frequent. Based upon these 
figures, an eloquent plea could be made for more conservatism. However, 
long experience has shown that the majority of those patients in whom 
pneumothorax or other collapse measures are indicated and for some reasons 
are not performed die after varying periods of invalidism and intense suf- 
fering. The present day physician who does not avail himself of modern 
surgical treatment in properly indicated cases is unjust to his profession and 
harmful to his patients. 


IMPEDIMENTS TO Goop RESULTS 


The first and most important hindrance is pleural symphysis. In 26.3 
per cent of our patients upon whom pneumothorax was attempted, no space 
was found after several explorations in different localities. When a space 
is found and string-like adhesions are present, they can be stretched suf- 
ficiently in the majority of patients by the cautious continuation of gas 
refills to eventually effect a good collapse without resorting to intrapleural 
pneumolysis.*® According to a recent report,’* Unverricht himself is doing 
now one operation for the division of adhesions where he did ten five years 
ago. The dangers of hemorrhage, pleural effusion, or perforation of a 
cavity with the subsequent development of empyema, must always be con- 
sidered in connection with intrapleural pneumolysis, notwithstanding the 
successful results reported by some authors.’* ** In our experience, clear 
cut indications for pneumolysis are found in not more than 3 per cent of 
pneumothorax patients. By utilizing phrenicectomy to relax these adhe- 
sions, that figure can be greatly reduced. 

The thick-walled cavity is another cause for pneumothorax failure. The 
lung in such instance may be seen well collapsed, but the cavity remains 
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patent because of failure of the thick wall surrounding it to yield to external 
pressure. String adhesions are frequently seen radiating from such cavities 
toward the chest wall, but their severance with the cautery fails to close the 
cavities, for the problem is not so much the adhesions as the thick wall itself. 
More of an obstacle than string adhesions or even thick-walled cavities 
are broad-band adhesions which completely prevent a collapse of the lung 
above the third or second rib, i.e. at a level where the lesions are nearly al- 
ways associated with cavitation. Here the object of the pneumothorax is 
entirely defeated, unless there is considerable pulmonary involvement below 
the level of the adhesions, in which event the patient may obtain for a time 
marked symptomatic relief. However, since the main objective is the 
closure of cavities, it has become our practice not to continue pneumothorax 
with uncollapsed cavities for more than one year, even if satisfactory pal- 
liative results have been obtained, without urging the patient to submit to 
other surgical procedures. The dangers of an uncollapsed cavity, besides 
hemorrhage or metastasis to the better lung, are not sufficiently appreciated 
by otherwise experienced pneumothorax operators. Most of our fatal 
empyema cases with bronchial fistulae that have come to autopsy have shown 
tears in a cavity wall which probably would not have occurred if pneumo- 
thorax had not been continued too long. It has long been our contention 
that a cushion of air interposed between the chest wall and the lung is not 
nearly as good a support to a diseased lung as the chest wall itself. This 
is the most likely reason for the greater frequency of spontaneous pneumo- 
thorax during the course of induced pneumothorax,’* and it is not improb- 
able that many pleural effusions are caused by small-sized unrecognized pul- 
monary perforations. It is because of these dangers and the failure to 
achieve the main objective that patients with partial and incomplete pul- 
monary collapse have to be submitted to more radical surgical treatment. 


PHRENICECTOMY 


As statistics accumulate and the longer phrenicectomized patients are 
observed, it becomes clear that the value of phrenicectomy has been much 
over-rated. In our series *® of 183 patients, an arrest of the disease from 
this procedure alone was obtained in only 12 or 6.6 per cent. It is also of 
importance to note that of the seven patients who had unilateral lesions either 
without, or with doubtful cavitation, only four showed an arrest of the dis- 
ease when examined at the end of from one to three years. It is difficult 
to reconcile our results with the teaching of those ** who advocate phrenic- 
ectomy in preference to pneumothorax for all patients with unilateral lesions, 
without even affording them the benefit of a six months period of conserva- 
tive treatment. It is generally conceded that pneumothorax carries with 
it greater dangers and that it is a much more tedious and protracted treat- 
ment than phrenicectomy, but the comparative results of the two methods are 
evidently a matter of individual experience. Statistics are decidedly mis- 
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leading unless accompanied by a detailed description of the material studied 
As a means of closing well formed apical cavities, phrenicectomy has definite 
and marked limitations, although occasionally a surprisingly good result is 
obtained. Nevertheless, phrenicectomy has a wide range of usefulness, 
Its value is notable in the following conditions in the order named: 

1. As a palliative measure to control excessive cough, especially of the 
emetic variety, and copious tenacious expectoration in cases which present 
bilateral lesions with only limited cavitation in the better lung. In from 40 
to 50 per cent of patients, the decrease in cough and sputum, the greater 
ease of expectoration, and the general improvement are quite marked and 
constant effects. 

2. As a curative measure for chronic, unilateral, lower lobe, tuberculous 
or non-tuberculous lesions. ‘The first simple sectioning of the phrenic nerve 
by Stuertz ** was undertaken to meet such an indication; and for a time the 
operation was applicable only to lower lobe lesions. It is ineffective in 
lower lobe pneumonic phthisis and in bronchiectasis of long standing, and 
often aggravates these conditions. 

3. To control profuse or recurring hemoptysis when pneumothorax 
cannot be induced. 

4. To supplement pneumothorax by relaxing adhesions which prevent an 
effective collapse. 

5. As a substitute for pneumothorax, when a free pleural space is not 
available, in cases of predominantly unilateral lesions of the subacute or 
chronic variety. In acute pneumonic tuberculosis it seems of little or no 
value. 

6. In tuberculous empyema with or without bronchial fistula when 
thoracoplasty is contemplated. Occasionally, the latter is obviated follow- 
ing an ascent of the diaphragm with a consequent decrease in the size of the 
empyema pocket, and sometimes there also occurs a closure of the fistula. 

7. As a measure preliminary to thoracoplasty, not so much to test the 
efficiency of the contralateral lung, as to improve the general condition of the 
patient and to make him a safer operative risk. However, where there is a 
giant upper lobe cavity and the lower half of the lung shows little or no 
involvement, a high ascent of the diaphragm sometimes causes stagnation 
of secretions in the cavity, and the latter increases in size. 

To the skillful surgeon, a phrenicectomy is a minor operation. 
done under local anesthesia and usually takes not more than fifteen minutes 
The patient’s balance, no matter how delicate, is, there- 


It is 


for its completion. 
fore, rarely disturbed from the operation per se. While we ** have had no 
direct operative mortality, a postoperative mortality, that is, death within one 
to two months after the operation, has been experienced in 2.7 per cent 0! 
our series, in contrast with 1.2 per cent reported by Berry.'* This difference 
is due principally to insufficient caution employed by us in the selection of 
patients, some of whom were virtually terminal cases. It is a decided error 
to submit a patient to an operative procedure, even if it be of a minor char- 
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acter, on the basis that it is his only chance or that he has nothing to lose. 
If such a patient fails to obtain the desired result, or rapidly becomes worse 
and dies shortly after the operation, the latter gains local disfavor and other 
patients ideally suited for such an operation are reluctant to accept it. 


‘THORACOPLASTY 


Since pneumothorax is available to only 15 per cent of patients as we 
see them, notwithstanding the wide range of indications, and since phrenic- 
ectomy is a curative measure in the same type of patients to the extent of 
only 6.6 per cent, it would seem that thoracoplasty should have a large field 
of applicability. Actually, this is not the case. Only 4.6 per cent of those 
patients treated unsuccessfully by pneumothorax were found by us suitable 
for thoracoplasty. Theoretically, the patient with a unilateral exudative 
lesion in whom pneumothorax cannot be induced should be ideally suited for 
thoracoplasty, but experience has taught otherwise. An operation of this 
type when the patient is in the stage of defense often leads to disastrous 
results. It is only when the acute stage with high fever, rapid pulse and 
other toxic manifestations has passed, and the patient is still not making 
satisfactory progress, that thoracoplasty may be undertaken. 

The compromises which may be made with the contralateral lung in 
pneumothorax practice are absolutely forbidden in thoracoplasty. The 
trauma which ensues to the patient from the latter procedure may cause a 
reactivation of latent foci in the contralateral lung. It is, therefore, a good 
rule to defer thoracoplasty for at least a year from the time when the better 
lung last showed clinically or roentgenographically an active focus of disease. 
Although a report has recently been made *” on the feasibility of bilateral 
upper stage thoracoplasty, it is doubtful whether such a radical measure 
will gain popular favor, for the reason that resection of the upper five ribs 
alone without pneumolysis rarely obliterates a thick-walled cavity, and also 
because there is forever the danger of a reactivation or spread of the disease 
in the untreated lung by the time the patient has sufficiently convalesced from 
the first operation. Not until a simpler surgical technic is elaborated will 
it be safe to deviate from the accepted conservative indications, especially 
with regard to the qualifications of the better lung. 

SALIENT Pornts TO Be CONSIDERED IN THE SELECTION OF PATIENTS FOR 
THORACOPLASTY 

1. Resistance. This implies a careful review of the patient’s previous 
clinical course, the severity and frequency of relapses, how readily he re- 
sponded to rest treatment, and such other pertinent data as might show a 


satisfactory degree of resistance to the disease. If there is no evidence of 
past or present resistance, the operation should be deferred. 
2. Physical Examination. A clear contralateral lung as determined by 


the roentgen-ray is in itself not sufficient. Significance should be attached to 
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localized crepitant or subcrepitant rales elicited after cough in the hilus 
region or at the base of the better lung even when the roentgen film discloses 
no definite lesion. In one such case with basal rales a fatal termination from 
contralateral lower lobe involvement occurred two months after the com- 
pletion of the third stage. The serial roentgen-ray films had given us a 
false sense of security, so that the auscultatory findings were too lightly 
regarded. The importance of careful and repeated chest examinations, 
preferably by more than one clinician, cannot, therefore, be over emphasized. 

3. Myocardial Integrity. It is realized that even with all the instru- 
ments of precision now at our disposal it is exceedingly difficult to estimate a 
patient’s cardiac reserve. Nevertheless, by means of a carefully taken his- 
tory, and from the study of the pulse rate at rest, in the recumbent and up- 
right positions, and following graded exercises, it is possible to form a 
reasonably accurate judgment as to the burden carried by the heart and as to 
the heart’s ability to stand the immediate strain of a drastic operation and to 
later successfully accommodate itself to the intrathoracic changes occurring 
after a complete thoracoplasty. The blood pressure is an important guide. 
A pulse rate persistently above 100 with the patient at rest, and a systolic 
blood pressure below 100 are strongly suggestive of myocardial insufficiency. 

4. The Roentgenogram. A study of serial films taken over a period of 
months or years is of the greatest help in determining accurately those me- 
chanical factors interfering with healing which have recently been classically 
described by Pottenger.*® An accurate knowledge of these mechanical fac- 
tors enables the observer to decide upon the type and extent of the surgical 
operation. Not alone that—it visualizes the type of existing pathology, 
and shows whether the lesion is predominantly proliferative or exudative. 
The more it is proliferative, the greater the resistance. Finally, the film 
gives valuable information regarding the condition of the contralateral lung. 
The presence of a roentgen lesion without physical signs is a more frequent 
clinical experience than is the presence of physical signs without a demon- 
strable roentgen lesion. 

From a study of these special features, the indications for thoracoplasty 
become clear-cut and logical. Briefly, they are: 

1. Unilateral chronic fibro-ulcerative tuberculosis, in which conservative 
measures have failed and in which pneumothorax and phrenicectomy have 
proved ineffective. 

2. The same type of lesion, with a limited contralateral involvement 
which has not been active for over a year. 

3. Unilateral chronic cavitation when simpler measures have failed. 

4. Recurring hemoptysis when the source of the bleeding is definitely 
ascertained and the contralateral lung is not under suspicion. 

5. Tuberculous empyema when there is no tendency of the lung to re- 
expand following frequent aspirations. The presence of a bronchial fistula 
demands early intervention. A preliminary phrenicectomy is worth trying, 
as occasionally it alone closes the perforation and the lung thereafter slowly 
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reéxpands. If this does not occur within one or two months, there is very 
little to be gained from further waiting, especially if there is considerable 
toxic absorption. A moderate amount of chronic disease even with limited 
cavitation in the contralateral lung is not a contraindication to thoracoplasty 
for tuberculous empyema, for without operation the prognosis in this con- 
dition is invariably poor. 


LIMITATIONS OF POSTERIOR PARAVERTEBRAL THORACOPLASTY 


Since the major objective in the treatment of chronic pulmonary tubercu- 
losis is the obliteration of pulmonary cavities, a thoracoplasty can be said to 
fail in its purpose if it does not effect this result. In 50 per cent of our 
thoracoplastic patients, although their general condition had greatly im- 
proved and many had attained normal working ability, there was a per- 
sistence of a small amount of bacillary sputum. No patient can be con- 
sidered out of potential danger as long as the sputum remains positive for 
tubercle bacilli. Thick-walled apical cavities, and centrally located cavities 
with thick walls and a very thickened pleura are the principal causes for an 
imperfect collapse. Regeneration of the ribs, if the intervals between the 
stages of the operation have to be unduly prolonged on account of infection 
or the poor condition of the patient, frequently prevents a complete collapse. 
Anterolateral costectomy is advocated by Hedbloom™ to meet such con- 
tingencies. It is applicable alike to incompletely collapsed pulmonary and 
to empyema cavities. This type of secondary operation will, in time, be 
more widely employed as the danger of imperfectly collapsed cavities comes 
to be more generally recognized. Our problem has been to convince the 
patient of the necessity of further surgery when he is enjoying good health 
and is free from symptoms except for the morning cough and slight ex- 
pectoration. To obviate the possibility of a secondary operation, Bruns and 
Casper ** have devised a new technic which is essentially a combination of an 
upper stage thoracoplasty and pneumolysis. It seems ideally indicated for 
an upper lobe lesion with a large thick-walled cavity. In our personal ex- 
perience with two cases in which this operation was employed, the results 
have been very gratifying. For selected cases it will probably become the 
operation of choice. 


CONTRAINDICATIONS TO COLLAPSE ]HERAPY 


Although certain conditions interdicting the collapse of a lung by one of 
the three principal methods have already been touched upon, the general 
subject of contraindications is deserving of a separate discussion. The 
average patient between the ages of 15 and 50 with unilateral or nearly 
unilateral pulmonary disease rarely presents contraindications to pneumo- 
thorax. With the advent of insulin, diabetes no longer precludes pneumo- 
thorax. Our experience with pneumothorax in relatively young diabetics 
during the past five years has been gratifying. This does not hold true of 
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thoracoplasty. Dyspnea, if not toxic, cyanosis, emphysema and decom- 
pensated valvular heart disease contraindicate any form of collapse therapy. 
Well compensated mitral regurgitation is usually not a contraindication. 
In bronchial asthma, pneumothorax may be cautiously tried, possibly also 
phrenicectomy, but not thoracoplasty. In nephritis without evident impair- 
ment of the cardio-vascular system the two simpler measures are permissible. 
If renal function and blood chemical determination are within normal limits, 
thoracoplasty may be considered. Laryngeal tuberculosis, if not acute, and 
if not merely a local manifestation of miliary tuberculosis, does not con- 
traindicate any form of collapse measure. In intestinal tuberculosis, if not 
too far advanced, pneumothorax or phrenicectomy may be employed but not 
thoracoplasty, unless the intestinal disease has been inactive for at least one 
year. Patients past the age of 40 do not tolerate collapse therapy well, 
especially thoracoplasty ; yet, this is not an inflexible rule. A patient at the 
age of 45 or even 50 who has not been sick for more than five years and who, 
during that time, has had periods of remission enabling him to be up and 
about for several months at a time is often a better surgical risk than an- 
other patient 30 years old who has been sick 10 years and has been confined 
to bed the greater part of that time. As a matter of fact, it has been our 
practice, whenever we receive a patient who is suited for thoracoplasty and 
who has been confined to bed elsewhere for some time, to wean him gradually 
away from the bed and to assign him graded walking exercises for several 
weeks before proceeding with the operation; unless indeed the latter has to 
be done to meet an emergency, such as hemoptysis. Prolonged bed rest in 
patients of this type often causes a lowering of general muscular and myo- 
cardial tone. It is the flabby, irritable heart that constitutes one of the 
main dangers. The psychic state of the patient is also an important con- 
sideration. A fear-complex requires painstaking effort on the part of the 
clinician to overcome, not by coercion or persuasion, but by education. 
Close association between the successful postoperative case and the candidate 
for operation is often more helpful in overcoming the latter’s apprehension 
than are the physician’s efforts. 


RESULTS OF THORACOPLASTY 


In only 2.4 per cent of all our patients, and 4.6 per cent of our unsuc- 
cessful pneumothorax cases, was thoracoplasty deemed a feasible procedure. 
In the desire to be of assistance to an otherwise doomed patient, certain 
relative contraindications were occasionally disregarded. That is probably 
why our results do not compare favorably with those of others. Our 
operative mortality, within one to four weeks, was 12 per cent. By a more 
rigid selection of cases, this figure has been reduced in the past year to a 
little over 7 per cent. Approximately 50 per cent have either experienced 
an apparent arrest of the disease, or have improved to such an extent as to 
enable them to do full time work. The observation period after the opera- 
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tion ranges from one to twelve years. In from 25 to 30 per cent of patients, 
in spite of improvement, varying degrees of invalidism persist. The cause 
of the invalidism in these cases is usually either the continuance of low grade 
tuberculous activity attributable as a rule to an incompletely collapsed 
cavity, or the presence of myocardial insufficiency or emphysema. The oc- 
currence of new disease foci or the reactivation of old foci in the better lung 


has been very rare, especially in those whose sputum became free of tubercle 
bacilli. The results, therefore can be said to be excellent when one considers 
that these patients are at best sub-standard surgical risks. Considering the 
further fact that there is nothing else to offer them except several years of a 
hopeless sanatorium existence while they are waiting for the finale, thoraco- 


plasty is a real boon to the far advanced case. 


SUMMARY 


For over 13 years we have been employing collapse therapy in patients, 
the average duration of whose pulmonary disease has been five years, and 
of whom 70 per cent were far advanced cases with cavitation. In the past 
six years, the indications were extended and relative contraindications have 
heen occasionally disregarded. Nevertheless, pneumothorax was applicable 
in only 15.67 per cent, phrenicectomy as an independent or supplementary 
procedure in 19 per cent and thoracoplasty in 2.4 per cent. Of 239 patients 
in whom pneumothorax was attempted, 63 or 26.3 per cent had complete 
pleural adhesions so that even a pocketed space could not be obtained. Since 
75 per cent of all patients had had previous institutional or private treatment 
elsewhere, these figures would seem to indicate that either collapse therapy 
is not instituted early enough to make it of greater value or that many pa- 
tients discharged as cured were actually only quiescent cases which later 
sustained relapses no longer amenable to rest treatment. Withal, our results 
have been essentially very satisfactory. Collapse therapy is justly consid- 
ered the greatest achievement in the field of tuberculosis during the past two 
decades. It has made advanced pulmonary tuberculosis a treatable disease. 
To the properly selected patient, it offers a chance of recovery far greater 
than that which he can expect from any other form of treatment. It 
shortens the duration of the disease and makes recovery more certain. In 
the average patient, the choice of procedure should be first pneumothorax, 
second phrenicectomy, and third thoracoplasty. A patient under conserva- 
tive treatment, even if he pursues a clinically favorable course, should have 
frequent roentgen-ray chest examinations and blood studies, especially ery- 
throcyte sedimentation tests, to determine more accurately whether Nature’s 
method is wholly adequate. If the indications for collapse therapy are 
favorable, it should be instituted without delay and before extension of the 
disease makes the patient unsuitable for such treatment. 

The indications and contraindications have been emphasized, for they 
constitute the most important guides in the management of the advanced 
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case, though as yet no set rules are possible. The individualization of 
patients will always be essential to intelligent treatment, and above all 
clinical judgment is necessary. A knowledge of pneumodynamics is in- 
dispensable to both physician and surgeon, and both must render each other 
the closest cooperation in order to secure the best possible results for their 
patient. Finally, the psychological make-up of the patient must be carefully 
scrutinized and all hidden fears, doubts and prejudices unravelled and over- 
come. In no disease does the personal element, the tact, the kindliness of 
the physician, his willingness to give freely of his time to the patient count 
for as much as in tuberculosis. To be able to break unpleasant news in such 
a way as to make the patient see the more hopeful aspect of a perplexing 
situation is an art which can be acquired. It is the duty of the physician to 
inspire in his patient confidence in a proposed new form of treatment with- 
out necessarily concealing its hazards or actual dangers, and experience 
teaches how to do it. We confidently believe that by following closely such 
a program it is possible to obtain satisfactory results in even as unfavorable 
a disease as far advanced chronic pulmonary tuberculosis. 
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CALCAREOUS AORTIC VALVULAR LESIONS* 


By Burr M. HatHaway, A.B., M.D., Ann Arbor, Michigan 


STENOsIS of the aortic valve, with calcification, continues to attract the 
attention of clinicians and pathologists. The frequency with which this 
condition is found at autopsy, in contrast to the infrequency of its clinical 
diagnosis, and the unsettled state of opinion as to its etiology invite further 
study. To this end, 52 examples of aortic valvular disease have been se- 
lected from 4000 consecutive autopsies; these have been divided into sig- 
nificant groups, and subjected to clinico-pathological analysis. The results 
of this statistical study justify certain conclusions as to the etiology of this 
form of cardiac disease. 


SURVEY OF LITERATURE 


Aortic stenosis with calcification has been reported frequently and dis- 
cussed from various points of view. Some of these case reports are pre- 
sented without conclusions as to etiology. 


Lec.Erc,!* in 1905, reported two cases of aortic stenosis in which the maximum 
murmur was heard at the left of the sternum instead of in the usual aortic area. The 
other physical findings in both patients were typical of aortic stenosis and the diagnosis 
was verified by autopsy, both cases having a marked stenosis due to fusion and calcifi- 
cation of the cusps. The author accounted for the unusual location of the aortic 
murmur by leftward displacement of the heart. 

Canot,* in 1926, described a man of 47 years who had had a slowly progressing 
cardiac lesion since youth. At the time of admission he was tn extremis and, with 
other murmurs, he had the typical murmur and thrill of aortic stenosis. Autopsy re- 
vealed aortic endocarditis with calcification, stenosis and insufficiency. 

In 1931 Tuony and EcKMAN ’® reported six cases of aortic stenosis, three of 
which had come to autopsy and these showed calcareous nodules in the cusps. These 
authors observed that there is associated with this type of aortic stenosis a demon- 
strable degree of insufficiency, that the valvular deformity is due to nodular calcium 
deposits in the media of the cusps, that this lesion may produce typical anginal attacks 
in the absence of any coronary lesions and that no other valvular lesion produces such 
marked left ventricular hypertrophy. They diagnosed the presence of the calcareous 
nodules during life. 


Another group of writers have favored senile, or non-inflammatory, 
changes: 


In 1904 MOncKEBERG?® discussed thoroughly the microscopic anatomy of the 
aortic valve in an attempt to explain the occurrence of sclerosis and calcification. He 
presented four groups of patients who did not die of cardiac disease but who showed 
at autopsy varying degrees of sclerosis of the aortic valve. He demonstrated, to his 
own satisfaction, that there is no direct association between atherosclerosis of the first 
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part of the aorta and aortic endocardial sclerosis, but that the latter process, like the 
former, is a senile degenerative change. 

In 1926 CLawson, BELL and Hartze.t § studied 15 hearts showing aortic stenosis 
due to calcareous nodules, with no satisfactory evidence of inflammatory origin. The 
position of these calcareous nodules did not correspond to that of the vegetations in 
active endocarditis and almost invariably the root of the aorta in these hearts was free 
from sclerotic lesions. Microscopically, the lesions consisted chiefly of masses of cal- 
cium salts, and decalcification left a homogeneous material. The surrounding connec- 
tive tissue had the appearance of aortic atheroma with lipoid content. Frequently the 
surrounding tissue was vascular and showed mononuclear infiltrations. In one valve 
true cartilage and bone formation were noted. In other groups of hearts with known 
aortic endocarditis in various stages some were found in which calcareous nodules oc- 
curred which were identical with those in the above group and it could not be deter- 
mined whether they had resulted from the inflammatory process or were merely 
coincidental. 

In 1931 MarGovis, ZIELLESEN and Barnes ** reported a series of 42 examples of 
calcareous aortic valvular disease, 34 of which were in males. These were selected 
because they showed this condition at autopsy, without significant degrees of involve- 
ment of other valves. The majority of the patients were over 50 years old. In only 
three was a typical murmur of aortic stenosis found clinically. At autopsy, the aortic 
valves were characterized by varying amounts of calcium deposition with stiffening or 
distortion of the cusps. Some showed stenosis or insufficiency or both. The charac- 
teristic feature was the involvement primarily of the aortic ring, or frequently only 
of the commissures, and in the more marked cases, extension onto the cusps. All but 
one case showed coronary sclerosis and 14 showed scattered myocardial fibrosis. 
There were no infarcts. Microscopical examination revealed myocardial hypertrophy 
and slight increase in interstitial tissue. Cellular infiltrations were lacking in all but 
one case. The calcium masses were surrounded by old, practically acellular, fibrous 
tissue except those which extended to the surface. There the exposed side was 
covered by fibrin. Most of the valves were free from cellular infiltrations, but in 
five instances there were small collections of lymphocytes and endothelial leukocytes 
in the cusps near the calcareous deposits. Some of the capillaries supplying the cusps 
showed medial proliferation with thickening of their walls. As to etiology, these 
authors suggested rheumatic fever, but added that the distribution and gross and 
microscopical appearances were atypical. They suggested also an inflammatory proc- 
ess in the arterioles of the valve ring leading to obliteration and subsequent ischemia, 
or a generalized or selective atherosclerosis involving these arterioles and producing 
the same result. They found no evidence that the explanation lay in a healed bac- 
terial endocarditis and mentioned the fact that syphilis is not a likely cause since it is 
not particularly prone to lead to calcification. 


Still another group have favored the common infectious diseases of child- 
hood or tuberculosis as the etiological factor : 


In 1909 GALLAVARDIN ?° wrote on a non-rheumatic aortic stenosis in young pa- 
tients. He classified aortic stenosis as rheumatic, arterial (on a sclerotic basis), and 
congenital. To these three groups he added a fourth in which the etiology is obscure. 
This type is seen in young patients. There are indisputable physical signs and the 
lesion is purely, or at least predominantly, a stenosing one, due to fusion of the aortic 
cusps. It is perfectly tolerated for a long period of time. The author reported three 
cases of his own exemplifying this type of aortic lesion. ‘Two of these were males; 
none had died when the paper was written. All had typical signs of aortic stenosis. 
He favored a slowly progressing chronic endocarditis during childhood and youth as 
the explanation and suggested tuberculosis or other infectious diseases of childhood 
as possible causes. 
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In 1921 GALLAVARDIN |! wrote again on the same subject, presenting 10 addi- 
tional cases. All of these were males (picked while examining young soldiers). All 
had typical physical signs of aortic stenosis except that in two the murmur was loud- 
est at the left of the sternum. No autopsy reports were given. 

In 1928 a case of non-rheumatic aortic stenosis in a young man of 24 was re- 
ported by Rousrer and TourniaireE.4* There were definite clinical signs of aortic 
stenosis and no history of rheumatic fever or chorea. He had had cervical adenitis 
in childhood. Serological tests were negative for syphilis. Autopsy revealed a 
markedly enlarged heart (850 gm.), a recent adhesive pericarditis, and a hard sten- 
otic and insufficient aortic valve. The under surfaces of the cusps were covered by 
cartilage-hard tissue containing nodules of calcium and the cusps were interadherent. 
These authors thought the lesion to be on an inflammatory basis and discussed as pos- 
sibilities an old endocarditis of the ordinary type and tuberculosis. They mentioned 
also the possibility of syphilis. 


A fourth group have favored syphilis as the cause of this disease: 


In 1903 ARMAND-DELILLE and J. Heitz? reported the case of a woman, aged 49 
years, with a long history of gradually progressing symptoms of aortic stenosis. At 
autopsy a marked degree of calcification of the aortic valve with stenosis was found 
and, though they were unable to prove it, the authors thought syphilis was the cause. 

In 1921 Queyrat and Mouguin ’* described a child slightly less than six years 
of age on whom they had made a diagnosis of congenital syphilis on physical stigmata 
in spite of negative serological tests. There was no history of rheumatic fever, 
chorea or scarlet fever. Physical examination revealed an undoubted aortic stenosis. 
These authors made a diagnosis of congenital aortic stenosis. No autopsy report was 
given. 


The remaining authors have considered rheumatic fever a probable cause 
of calcification of the aortic valve: 


In 1901 Barié * wrote a paper on acquired aortic stenosis and chronic aortitis in 
children. In reviewing the literature he was struck by the frequency of this diag- 
nosis. He found eight cases ranging in age irom two to fourteen years. Five of 
these came to autopsy, and calcification of the aortic valve was described in two. 
Aortic stenosis was found in six cases and was accompanied by aortic insufficiency in 
five. One of these six was not proved by autopsy. In one case only was there men- 
tion of alteration of the other valves, and this was in a child who developed mitral 
and aortic murmurs during an attack of rheumatic fever. Barié reported his own 
observation of a boy, aged 15 years, who had had scarlet fever at eight. This pa- 
tient had clinical evidence of aortic stenosis. In discussing the subject he distin- 
guished two types of aortic stenosis in children: one coming on during the course of 
acute articular rheumatism with the lesions on the ventricular surfaces of the aortic 
cusps at their free margins, the aortic stenosis of endocardial origin; the other, as- 
sociated with a chronic preéstablished aortitis. This, according to him, is the result 
of an arterial lesion which has extended to the valve cusps and is the more common. 
He concluded that in children it is more difficult to find the etiology than in adults in 
whom it can frequently be attributed to syphilis, typhoid fever, gout, lead poisoning, 
etc. In children, aortic stenosis is nearly always associated with other cardiopathy 
and is usually the sequel of chronic aortitis. 

In 1930 Drake ® summarized the clinical aspects of sclerotic changes in the 
aortic valve. In his discussion he suggested that rheumatic fever or atherosclerosis 
might be the etiology though senile changes fail to explain all cases. He found the 
lesion most often in elderly males and remarked that often there were no accompany- 
ing valvular lesions. He often observed the absence of a systolic thrill in these cases 
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and accounted for this on the basis of a weak myocardium. His cases had very little 
aortic insufficiency and consequently no abnormality in pulse pressure. They all 
showed a rather marked generalized atherosclerosis without marked involvement of 
the aorta. 

In 1931 CurisTIAn,*:° in a paper entitled “Aortic Stenosis with Calcification of 
the Cusps,” reported 21 cases ranging in age from 25 to over 60 years. Of these, 15 
were males and all had no other valvular pathology. He found this lesion charac- 
terized clinically by its occurrence chiefly in males and relatively late in life; by its 
slow progression with cardiac decompensation appearing late; by the presence of a 
systolic thrill and harsh murmur over the aortic area, frequently accompanied by a 
softer blowing diastolic murmur ; by considerable cardiac hypertrophy; by a decreased 
or normal pulse pressure, and by the absence of anything in the latter half of life to 
which the etiology might be attributed. At autopsy these hearts were characterized 
by increased weight, by marked narrowing of the aortic valve, and by thickened, often 
interadherent, cusps containing masses of calcium. In discussing etiology the author 
looked upon rheumatic fever as most likely since 11 of the 21 gave definite histories 
of this disease. Two others gave indefinite histories, and the remaining histories 
were probably unreliable because of the patients’ condition or the lapse of time since 
the attack occurred. Against atherosclerosis with calcification as an explanation was 
the fact that most of the series showed little or no aortic atherosclerosis. He stated 
that the lesions in these cases bore no resemblance to syphilis of the aortic valve. 

Also in 1931, CLAwson ? discussed an analysis of 161 cases with nonsyphilitic 
aortic valve deformity, either occurring alone or associated with deformities of other 
valves. From this analysis he concluded that severe aortic valve deformity is usually 
of the calcareous nodular variety, that a severe grade of aortic stenosis is common in 
this deformity and should frequently be diagnosed clinically, that compensation and 
tolerance of the lesion is a more important factor in explaining its frequent incidence 
in elderly people than is its being an old-age disease and that the frequency of a rheu- 
matic history in these patients suggests an infectious etiology. The gross and micro- 
scopic findings also indicate an inflammatory origin. He found no support for the 
metabolic theory of origin and said the term “ arteriosclerotic valve deformity ” is a 


misnomer. 


The foregoing summary reviews some of the more important writings in 
the literature on this subject. It might be well to mention also some of the 
work on the blood vessels of the heart valves, since this may be of impor- 
tance in the etiology of aortic valvular lesions of the type under considera- 


tion. 


In 1917 Bayne-JoNeEs * summarized the literature on this phase of cardiac anat- 
omy and outlined a method of injection which he used to demonstrate blood vessels in 
the valves of human hearts. He found that in the semilunar valves the blood vessels 
arise from two sources: from the vasa vasorum of the aorta and pulmonary artery, 
and from the vessels of the auricular endocardium. From the former a few delicate 
vessels are given off at the line of attachment of the cusps to the wall of the artery 
and penetrate the valve for a short distance along its line of closure. Those from the 
latter source form a hedge-like plexus in the base of the cusp, and from this, delicate 
vessels pass upward for a distance of about one-half the width of the valve. He was 
unable to demonstrate vessels in the thin central portion of the valve cusps or in the 
noduli Arantii. 

KuGEL,?? in 1928, in an article entitled “Anatomical Studies on the Coronary 
Arteries and Their Branches,” discussed the arteria anastomotica auricularis magna. 
He demonstrated this vessel by injection methods and described it as a large anasto- 
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motic artery linking the left and the right coronaries. It is constant in its occurrence, 
though subject to slight variations in its course. It supplies branches to the aortic 
cusp of the mitral valve and to the aortic valve cusps (when vessels are found in these 
sites ), as well as to the commissures of the aortic valve and to the base of the aorta. 

Later in 1928 Ritter, Gross, and KuGEL ** presented a study of 14 cases out of 
700 examined having arteriae valvulares, these 14 showing no evidence of any previ- 
ous inflammatory process. 

MATERIAL 


For this study I have selected 52 cases showing aortic valve lesions. 
These have been divided into four groups, the first of which includes those 
showing sclerosis and calcification of the aortic valve with no obvious eti- 
ology. This group is further divided into two subgroups, one of which in- 
cludes the cases showing no other essential valvular lesions and the other, 
those showing also other valvular changes. In group II are those cases in 
which there is definite pathological evidence of syphilis as an etiologic fac- 
tor. Group III contains those cases with clinical or pathological evidence of 
rheumatic fever as the causative factor. In group IV there are a few cases 
showing active subacute bacterial or ulcerative aortic endocarditis without 
involvement of the other valves. Groups II, III, and IV have been selected 
for comparison with group I. Group I contains 29 cases, 10 of which 
show involvement of the aortic valve alone. In group II there are nine 
cases. Group III contains 11 while there are but three in group IV. The 
aortic valves in group IV show no calcification, these cases being included 
in order to obtain a comparison with active inflammatory aortic lesions. 

In order to save space these various groups will be presented collectively 
with the incidence of various features given by number of cases. In the 
tables the same information is presented as percentages of the total number 
in the group to facilitate comparison. 


Group I A. UNDETERMINED ETIoLtocy, Aortic VALVE ALONE 
AFFECTED 


Of the 10 cases in group I showing no involvement of the other valves, 
seven were males. The average age was 52 years, the youngest patient 
being 30 and the oldest 84. Clinical records were available on only eight of 
the 10 and of these, six complained of undoubted cardiac symptoms. One 
had symptoms which might have been cardiac, but could be explained on the 
basis of the severe anemia which was also present. In one case the com- 
plaint was definitely non-cardiac. In the histories of this group of eight 
patients the following infections were recorded: 

. Percentage of Group 

Infection Number of Cases (8 cases) 
Measles 50 
Pneumonia 3 374 
Rheumatic fever 2 (1 questionable) 5 
Scarlet fever 2 
Diphtheria 
Typhoid fever 
Gonorrhea 
Influenza 
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In these eight records the physical examination showed cardiac enlarge- 
ment in six. Seven had a systolic cardiac murmur and in four of these the 
murmur was best heard at the base. In one case there was an accompany- 
ing systolic thrill. One patient had a diastolic mitral murmur and one had 
no cardiac murmur. The average blood pressure of the six cases in which 
it was recorded was approximately 120 mm. Hg systolic and 82 diastolic, 
the highest systolic pressure being 138. The lowest diastolic pressure was 
10, in a patient im extremis. The three cases in which the result of the 
Kahn test was reported showed negative results. The cause of death as 
determined at autopsy was cardiac disease in four instances; in two, per- 
nicious anemia; in three, carcinoma, and in one, pneumonia. ‘Thus in six 
cases the cause of death can be considered non-cardiac. 

At autopsy all of these hearts showed calcification of the aortic valve 
similar to that seen in figure 1. Nine showed cardiac enlargement. Seven 
had aortic stenosis of varying severity, and four of the group had an asso- 
ciated aortic insufficiency. Three showed no aortic stenosis or insufficiency. 
One heart showed adhesive pericarditis, while the others showed no peri- 
cardial abnormality save a soldier’s spot in one and an increase in fluid in 
another. 

Analysis of the microscopic studies of these ten hearts reveals no hyper- 
trophy of the muscle fibers in four, slight in four, moderate in one and 
marked in one. In one case there was no atrophy of the muscle fibers, in 
eight atrophy was slight, and in one it was moderate in degree. None of 
the 10 showed hypoplastic fibers. Seven showed a slight degree of myo- 
cardial fibrosis, two showed a moderate degree and one a marked fibrosis. 
The distribution of this fibrosis was patchy in eight and diffuse in two. In 
no case was it perivascular. In four cases its character was fibroblastic, in 
five it was hyaline, one of these showing small fibroblastic areas. In one it 
was myxomatous with hyaline change in some areas. 

Active cellular infiltrations were present in the myocardium to a slight 
degree in five of the cases. .In two of these the infiltrations were peri- 
vascular. The remaining five hearts showed no infiltrations. In two, sec- 
tions showed no interstitial tissue increase; six showed slight increase; one, 
a moderate, and one a marked increase. No Aschoff nodules were found in 
any of the group. Endocardial sclerosis, aside from that in the aortic area, 


Was not present in two cases, only slight in three, moderate in three, and 
marked in two. Extension of the endocardial sclerosis into the myocardium 
was observed in varying degrees in six hearts. Five hearts revealed no 
fatty infiltration of the myocardium, two revealed a slight degree and three 
a moderate degree. Degenerative fatty infiltration was absent in one, slight 
in three and moderate in six. The small coronary vessels showed no sclero- 


sis in seven cases, a slight degree in two and a moderate degree in one. The 
medium-sized coronary branches were negative in three, slightly sclerotic in 
five and moderately sclerotic in two. The large coronaries showed a slight 
degree of sclerosis in six; a moderate degree in three, one of which showed 
partial occlusion, and a marked degree in one. 
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Fic. 1. Group I A. Male, aged 30. Severe aortic stenosis with marked calcification 
of cusps and left ventricular hypertrophy. 


Group I B. UNpbeTEeRMINED Etiotocy, OTHER VALVES ALSO ALTERED 


The remaining 19 cases in group I are those which, in addition to aortic 
valve sclerosis, showed other valvular lesions. 
The average age for the group was 60 years; the youngest patient was 40 
and the oldest was 98. The record on one of these patients was not avail- 
able, so the percentages on the clinical findings are computed on a total of 18. 
Ten gave complaints which were definitely cardiac. The remainder gave 


Of these, 12 were males. 
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non-cardiac complaints. The histories revealed the following infections in 


these patients : 

Percentage of Group 
Infection Number of Cases (18 cases ) 

Measles at 

Scarlet fever 3 

Mumps 

Whooping cough 

Chicken pox 

Rheumatic fever 

Diphtheria 

Smallpox 


Quinsy 

Tonsillitis or sore throat 
Influenza 

Typhoid fever 

Malaria 

Pneumonia 

Hard chancre 

“Usual childhood diseases ” 
No infections 


Physical examination revealed cardiac enlargement in 10 of the 18. A 
systolic murmur was heard in 14; in seven of these it was loudest at the base 
and in the other seven it was best heard at the apex. Five had a diastolic 
murmur. Seven had a greater or lesser degree of sclerosis of the peripheral 
vessels. The average blood pressure of the group was 153 mm. Hg systolic 
and 94 diastolic, the highest systolic being 224, and the highest pulse pres- 
sure 104. In the 12 cases on which the Wassermann or Kahn test was done 
there were negative reports. 

The causes of death in these 19 cases, based on the autopsy findings, 
were as follows: six, malignancy (five carcinomas, one hypernephroma) ; 
five, arteriosclerosis (including cardiopathia arteriosclerotica) ; four, mitral 
or aortic valvular disease, or both; one, hemiplegia; one, pneumonia; one, 
pulmonary tuberculosis; and one, pansinusitis. 

Examination of the hearts at autopsy revealed definite cardiac enlarge- 
ment in 12, the heaviest heart weighing 770 gm.; five showed an old patchy 
epicarditis. Twelve showed no stenosis of either the mitral or aortic valve. 
Seven showed valvular stenosis as follows: mitral valve alone, four (one 
with insufficiency also) ; aortic valve alone, one; and both valves, two. 

The microscopic findings are summed up as follows: hypertrophy of 
muscle fibers was absent in six, slight in 10, and moderate in three. Atrophy 
was absent in four, slight in six, and moderate in nine. Hypoplasia of the 
muscle fibers was absent in 18 and present to a moderate degree in one. The 
amount of fibrosis of the heart wall was considered slight in nine cases and 
moderate in 10. This connective tissue had a patchy distribution in 12 cases, 
in one of which it was perivascular in some areas. It was diffuse in two 
cases and especially perivascular in five. Its character was predominantly 
fibroblastic in seven cases in one of which it was hyaline in areas. It was 
predominantly hyaline in 12 cases, in three of which there were fibroblastic 
areas, one with myxomatous regions. 
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Active cellular infiltrations were not found in 11 of these cases; they 
were considered slight in seven and moderate in one. In four of these they 
were perivascular in distribution. Increased stroma was absent in one case, 
slight in eight and moderate in 10. No Aschoff nodules were found in these 
19 cases. Endocardial sclerosis other than valvular was not found in five 
cases, was only slight in six, moderate in seven and marked in one. In 16 
it extended into the myocardium in varying degrees. 

Fatty infiltration was absent in 12 cases, slight in four and moderate in 
three. Degenerative fatty infiltration was absent in two cases, slight in nine, 
moderate in five and marked in three. The small coronary vessels showed 
no sclerosis in 14 cases; the medium-sized ones, none in nine cases, and the 
large ones, none in two cases. A slight degree of sclerosis was observed in 
the small ones in five cases, in the medium-sized ones in five cases, and in the 
large ones in 10 cases. A moderate degree was found in the medium-sized 
vessels in five cases and in the large ones in one case. Marked coronary 
sclerosis was observed in six cases, in all of which it was present only in the 
larger branches. 


Group II. Etriotocy DETERMINED TO Be SypHILis 


In group II there are six males and three females. The average age of 
the group was approximately 49 years, the oldest individual being 68 and 
the youngest, 18. In one patient the clinical record was not available and in 
another the complaint was not obtained because the patient was in a stuporous 
condition on admission. Of the seven on whom complaints were recorded 
three were non-cardiac and four, cardiac. The eight histories reviewed re- 


vealed the following infections: 

Percentage of Group 
Infection Number of Cases (8 cases) 

Influenza 25 

Hard chancre 5 

Gonorrhea 

Measles 

Scarlet fever 

Whooping cough 

Quinsy 

Tonsillitis or sore throat 

Typhoid fever 

Malaria 

Pneumonia 

Rheumatic fever 

Running ear 

“Usual childhood diseases ” 

No infections 
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Physical examination revealed cardiac enlargement in seven of the eight 
whose records were available. In one of these it was recorded as slight; in 
the other case there was no enlargement. Systolic murmurs were heard in 
six cases, in two of which the maximum intensity was at the base. In two 
cases a diastolic murmur was heard at the apex and in one of these there 
was an accompanying thrill. A presystolic murmur at the apex was noted 
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in one case. In three cases diastolic murmurs were heard at the base. Re- 
sults of the Kahn test were reported on two; one, negative, and the other, 
two plus. The average blood pressure in the five cases of the group in 
which it was recorded was 133 mm. Hg systolic and 85 diastolic, the highest 
systolic pressure being 160 and the highest pulse pressure being 68. 

The causes of death as determined at autopsy were as follows: car- 
cinoma of prostate in one instance; syphilitic heart disease in two; syphilis 
of the aorta in three, in one of which there was aortic valvular insufficiency, 
in another an accompanying syphilitic involvement of the myocardium and 
aortic valve, and in the third an aortic aneurysm. One death was due to 
aortic stenosis and insufficiency with a generalized atherosclerosis; another 
was a thymico-lymphatic death; and another was due to rheumatic heart 
disease. In this last case it was determined microscopically that syphilis 
also was a factor. 

The hearts in these cases were found enlarged at autopsy in eight in- 
stances, the largest one weighing 1350 gm. ‘There was an area of adhesive 
pericarditis in one case, soldier’s spots in three and hydropericardium in one. 
Bilateral ventricular mural thrombi were found in one. Both the aortic and 
mitral valves showed sclerosis and calcification in three cases and in one of 
these there was thickening of the tricuspid flaps also. In six cases the 
valvular involvement, except for relative insufficiency, was limited to the 
aortic valve. There was aortic stenosis in three and in two of these there 
was an associated insufficiency. Aortic insufficiency without stenosis oc- 
curred once and one case showed mitral stenosis and insufficiency. Four 
hearts showed no valvular stenosis or insufficiency. 

Analysis of the microscopic studies on this group reveals no hypertrophy 
of the muscle fibers in four cases, slight hypertrophy in three, and moderate 
intwo. Atrophy of the muscle fibers was absent in two, slight in four, and 
moderate in three. Hypoplasia was absent in all nine cases. The degree of 
fibrosis of the myocardium was slight in two cases, moderate in six, and 
marked in one. This connective tissue was distributed diffusely in eight 
cases (two showing a patchy distribution in areas), and had a patchy dis- 
tribution in one case. It was hyaline in five cases (two showing fibroblastic 


areas ), myxomatous with fibroblastic areas in one, and fibroblastic in three 


(one showing hyaline areas). Active cellular infiltrations were found to a 
slight degree in three cases, to a moderate degree in five and to a marked 
degree in one. These were perivascular in distribution in five cases. A 
slight degree of increase of stroma was observed in two cases and a moderate 
degree in seven. No Aschoff nodules were found in any of this group. 

All nine cases showed endocardial sclerosis in addition to that on the 
valves. In three it was slight in amount; in five it was moderate, and in 
one, marked. In two cases there was no extension into the myocardium. 
The others showed varying degrees of extension. Fatty infiltration of the 
myocardium was absent in five cases, slight in three and marked in one. De- 
generative fatty infiltration was slight in two cases, moderate in four and 
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marked in three. The small coronary vessels showed no sclerosis in five 
cases, a slight degree in two and a marked degree in two. The medium- 
sized ones showed no sclerosis in six, a slight degree in two and a moderate 
degree in one. The larger vessels showed no sclerosis in three, slight sclero- 
sis in four and marked in two. 


Group III. Eriotocy DETERMINED To BE RHEUMATIC FEVER 


Of the 11 cases in group III, six were males. The average age in this 
group was 26 years, the youngest patient being 13 and the oldest 52 years 
old. All of these patients gave complaints referable to cardiac disease. 
The following table gives a summary of the infections found in their past 


histories : 
OF: Percentage of Group 
Infections Number of Cases (11 cases) 


Rheumatic fever | 
Chorea J 

Joint and cardiac symptoms 
Measles 

Influenza 

Tonsillitis or sore throat 
Pneumonia 

Chicken pox 

Whooping cough 
Mumps 

Diphtheria 

Gonorrhea 

Scarlet fever 

Typhoid fever 

Malaria 

Catarrhal jaundice 


Cardiac enlargement was found clinically in all of the group. Cardiac 
murmurs were heard in every case. Systolic murmurs were heard in nine 
cases, usually over the entire precordium, but confined to the base in three 
cases. In one case there was an associated systolic thrill. Diastolic mur- 
murs were heard in ten cases. These were most frequently associated with 
systolic murmurs, but in a few instances occurred alone at the base or apex. 
In three cases diastolic thrills were noted. The average blood pressure of 
the four cases in which it was recorded was 141 mm. Hg systolic and 38 
diastolic (in one of these the diastolic pressure was 0). A negative Kahn 
test was recorded in six cases, no record being found in the other five. 

The causes of death as determined at autopsy were rheumatic heart dis- 
ease in nine, in one of which there was also the possibility of gonorrhea! 
endocarditis ; vegetative endocarditis in one, and chronic mitral and aortic 
thromboendocarditis in the other one. Autopsy revealed cardiac enlarge- 
ment in all of the group, synechia cordis in three, partial adhesive pericarditis 
in one, patches of epicardial sclerosis in one, and hydropericardium in one. 
Vegetations were found on both the aortic and mitral valves in three cases, 
on the aortic valve alone in two cases, and on the mitral alone in one case. 
In five there were no vegetations. In no case was there aortic valve involve- 
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ment without involvement also of some of the other valves. The aortic 
valve lesions varied from slight sclerosis to marked calcification with inter- 
adherent cusps. There was no aortic stenosis in the group. 

Summary of the microscopic findings in this group shows absence of 
muscle hypertrophy in three hearts, slight hypertrophy in five and moderate 
hypertrophy in three. Atrophy of the muscle fibers was absent in two, 
slight in four and moderate in five. Hypoplasia was not observed in any. 
Fibrosis of the myocardium was slight in three cases, moderate in six and 
marked in two. The distribution of the fibrosis was predominantly peri- 
vascular in seven, four of these showing diffuse areas and two showing 
areas in which the distribution was patchy. Four showed a predominantly 
diffuse distribution, two having areas with a perivascular and three, a patchy 
distribution. The connective tissue was hyaline in six hearts, three of these 
showing fibroblastic areas; fibroblastic in four, two of these showing hyaline 
areas ; and mvyxomatous in one, this one showing also some fibroblastic areas. 
Active inflammatory infiltrations were not found in three cases. They were 
slight in five, moderate in two and marked in one. In seven the infiltrations 
had a perivascular distribution. An increase of stroma was observed in all 
11 cases; in three it was slight in amount, in six it was moderate and in two 
it was marked. Aschoff nodules were not found in seven cases; in one case 
only a few were found, and in three they were moderate in number. Endo- 
cardial sclerosis, other than valvular, was slight in amount in three cases, 
moderate in seven and marked in one. It extended into the myocardium 
slightly in five and moderately in six. 

Fatty infiltration of the mvocardium was absent in two cases, slight in 
six, moderate in two and marked in one. Degenerative fatty infiltration 
was slight in three cases, moderate in seven and marked in one. The coro- 


nary vessels were relatively free from sclerosis. The small and medium- 


sized branches showed none in nine cases and the large ones, none in four 
cases. The small branches showed a slight degree of sclerosis in one and a 
moderate degree in one, while the medium-sized branches showed only a 
slight degree in two cases. The large vessels showed a slight degree in five 
and a moderate degree in two. In one case one of the large vessels was 
partially occluded by a sclerotic plaque. 


Group IV. AcTIVE VEGETATIVE AND ULCERATIVE AORTIC VALVULITIS 


The three cases in group IV are studied merely for comparison in the 
hope of discovering the etiology of calcification of the aortic valve. Two 
were males and the average age was 34 years, the youngest being 26 and the 
oldest, 47. One of these patients entered the hospital complaining of chills 
and fever and swelling of the feet and ankles. The other two had definite 
cardiac complaints, one being im extremis. The infections that these pa- 
tients remembered having had are given in the following table: 
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Percentage of Group 
Infections Number of Cases (3 cases) 


Measles 66% 
Whooping cough 663 
Chicken pox 334 
Mumps 334 
Sore throat 335; 
Quinsy 334 
Scarlet fever 334 
Diphtheria 334 


Physical examination revealed cardiac enlargement in two, and systolic 
and diastolic murmurs at both the apex and base in all three cases. The re- 
sult of the Wassermann test, reported on one record, was negative. Blood 
culture was positive for Streptococcus viridans in one case and not reported 
on the others. The average blood pressure was 116 mm. Hg systolic and 51 
diastolic in the two patients for whom it was recorded. One of these had 
a pulse pressure of 80. 

The causes of death as determined at autopsy were subacute ulcerative 
aortic endocarditis, vegetative aortic endocarditis, and subacute vegetative 
and ulcerative aortic endocarditis with mycotic aneurysm. Cardiac enlarge- 
ment was found in two of the three at autopsy. Two had a patchy adhesive 
pericarditis and one an hydropericardium. ‘The aortic and mitral valve le- 
sions varied from vegetative to ulcerative in type, the aortic valve in one 
showing a mycotic aneurysm. One aortic valve was bicuspid. Postmortem 
blood culture was positive for Streptococcus viridans in one instance (not the 
case with the positive antemortem culture). 

Summary of the microscopic findings in group IV reveals no hypertrophy 
of the muscle fibers in one case and moderate hypertrophy in two. Atrophy 
was absent in one, slight in one and moderate in one, while hypoplasia was 
absent in all three. Myocardial fibrosis was slight in amount in two cases 
and moderate in amount in one. Its distribution was diffuse in one, patchy 
in one and perivascular in one. It was fibroblastic in all three. Active in- 
flammatory infiltrations of the myocardium were found in one of the three 
cases where they were moderate in extent. In this case they were not peri- 
vascular in distribution. Increased stroma was considered slight in two 
cases and moderate in one. Aschoff nodules were found in none of these 
cases. 

Endocardial sclerosis was absent in one case, slight in amount in one and 
moderate in one. In two it did not extend into the myocardium and in one 
showed only slight extension. Fatty infiltration of the myocardium was 
slight in all three cases. Degenerative fatty infiltration was moderate in all. 
Sclerosis of the small, medium-sized, and large coronary vessels was absent 
in all three cases. 

CoMPARATIVE SUMMARY 


To facilitate the comparison of the foregoing groups of cases tables are 
given. (See tables 1,2 and 3.) In addition a brief comparative summary 
seems necessary. Sclerosis and calcification of the aortic valve seem to 
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TABLE I 


Percentage Distribution of Clinical Findings in Four Groups of Aortic Valvular Lesions 


| | | 
| Sex | Complaints History of Infections 


Fever 


Gonorrhea 
Syphilis 


Cardiac 
Scarlet Fever 
Rheumatic 
Diphtheria 
Tonsillitis 


Group 
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TABLE I (Continued) 


Physical Examination Cause of Death 


En- 


Disease 


Murmur 
Thrill 


Murmur 
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a 
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a 
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Thrill 
‘ardiac 
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Diastolic 
Diastolic 
Average Blood 
Pressure 
Pneumonia 
Malignancy 


Group 
cA 
Systolic 
Sy stolic 
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71 
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662 100 100 


* The other two died from pernicious anemia. 
+t The remaining 18 per cent died from hemiplegia, pulmonary tuberculosis and pansin 


- t The other was considered a thymicolymphatic death. 
occur slightly more frequently in the male than in the female. The average 
age of these groups varies somewhat, that of the group of rheumatic fever 
cases being the lowest, the active endocarditis group next in the age scale, 
the syphilitic group next and the group of unknown etiology highest. Ina 
rough way then, these four groups can be separated according to the average 
age at which death occurred. 

The complaints of the patients upon entering the hospital indicate that 
they sought medical attention primarily for heart disease, more often than 
for remote diseases. Study of the incidence of the various infections in 
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these groups reveals nothing by which any one of them can be characterized. 
Measles occurred in about one-half of each group except group IT, in which 
there was an incidence of but 12.5 per cent. The incidence of scarlet fever 
varied from about one-eighth to one-third, the lowest being in group ITT, the 
rheumatic fever group, and the highest being in the second division of 
group I. This disease has been blamed for the occurrence of aortic endo- 
cardial sclerosis, but its incidence in our series is not sufficiently high to lend 
much weight to this opinion. The incidence of a history of rheumatic fever 
varied from about one-eighth to one-fourth except in the rheumatic fever 
group where it was slightly over one-half. It was approximately the same 
in the syphilitic group as in the unknown group, so these figures do not point 
conclusively to rheumatic fever as the etiology in group I. The incidence of 


TABLE IIT 


Percentage Distribution of Gross Pathological Cardiac Findings in Four Groups ef Aortic 
Valvular Lesions 





< i= 

' | eo o | o a) * | 
se | 28 | ,@ | 2s Yi Ss 
| “oe | @§ 3s | £8 | s& 2 26 | & 
o & Po Q mi “| pa Rw = 
0 3¢ oe | oe | oe 1 ae - =5 | ¢£ 
o. = BO ss | $6 Se | ss CS @ 3 % 
= Co ~ % | ~ +s | us i KS — 
© om 5VU | 5” 5 2 | =v =n = 2 7 
O 3) < < < | & = => raw 
(A 90 100 70 40 0 0 0 10 
) ae 63 100 16 0 47 32 5 26 


wn 
w 
—_ 
om 


bdo 
~ 
+ 
mn 


0 45 45 


So 
_ 
—, 

=, 


33} 0 0 


diphtheria is likewise as high outside of group I as within it except for group 
II in which no history of diphtheria was obtained. Tonsillitis, or sore throat 
of frequent occurrence, was higher in its incidence outside of than inside of 
group I. History of gonorrhea and syphilis did not occur more frequently 
among the cases in group I than in the other groups in spite of the known 
fact that gonorrheal endocarditis frequently involves the aortic valve alone. 
Typhoid fever, which has also been cited as a possible etiologic factor, oc- 
curred in about one-eighth of each of the groups except in group IV where it 
did not occur at all. It should be remembered, also, that the members of our 
group I, having the highest average age, have a better chance to have had 
these infections, and should, therefore, have a higher incidence of them. 
Another point to be considered is that the older patients may have forgotten 
the infections of earlier life. 

On physical examination a majority of all the groups showed cardiac en- 
largement, and a systolic murmur was heard in over three-fourths of every 
group. It is surprising that such a high proportion showed clinical signs of 
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valvular lesions when we consider that a much lower percentage actually 
showed valvular stenosis or insufficiency at autopsy. The importance of the 
systolic thrill in making a clinical diagnosis of calcareous aortic valvular dis- 
ease with stenosis has been emphasized in the literature. In this series of 
patients including all four groups, it was recorded only twice, aortic stenosis 
being found at autopsy 16 times. In groups II, III and IV a diastolic thrill 
was observed five times, mitral stenosis being found at autopsy six times in 
these groups. The average blood pressures of the several groups were not 


TABLE III 


Percentage Distribution of Microscopic Findings in Four Groups of Aortic Valvular Lesions 


Distribution of} Character 


Hypertrophy Atrophy Fibrosis Fibrosis | of Fibrosis 
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TABLE III (Continued) 





: Coronary Atherosclerosis 
Fatty — a 
Infiltration Infiltration Small Mecium-sized Large 
Branches Branches Branches 
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Moderate 


Moderate 
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| 0 /22| 67 | 
9/0} 82/18 | | 36 |46 


100 | 0} 0) 0| 0 | 100/ 0 | 100 | 0 | 0 | 0 | 100 | 0 | 100| 0 





at wide variance when the average ages of the groups are considered. The 
highest systolic pressure in the entire series was 224 in a woman of 63 with 
a marked generalized atherosclerosis. 

The causes of death were predominantly cardiac in all except group I 
where more frequently the cause was remote. Autopsy revealed a slightly 
higher percentage of cardiac enlargement in group I than was determined 
clinically but in the other groups the agreemeni was very close. The high 
proportion of these cases having cardiac enlargement is in accordance with 
the findings of other investigators on this subject. The fact that calcifica- 
tion of the aortic valve was not found in 100 per cent of groups III and IV 
has been explained before. The occurrence of aortic stenosis was consider- 
ably more frequent in group I, especially in subdivision A. This may be ac- 
counted for partly on the basis of age, the sclerosing process having had 
more time to produce stenosis in the older patients. Aortic insufficiency as 
found at autopsy was relatively infrequent except in the syphilitic group 
where it occurred as frequently as did stenosis. Calcification of the mitral 
valve, absent from group I A by selection, is much less common than calcifi- 
cation of the aortic valve in the remainder of the series except in the rheu- 
matic fever group where it is five times more common. Naturally the oc- 
currence of mitral stenosis and insufficiency bears a similar relation to aortic 
stenosis and insufficiency. The occurrence of pericarditis in any form was 
much less common in group I A, being more prevalent in those groups in 
which there were more active lesions of an inflammatory nature and espe- 
cially in the rheumatic fever group. 

Comparison of the microscopic findings in the various groups reveals 
strikingly little variation in the amount of hypertrophy of the myocardium 
observed. There is a rough proportion between this and the degree of aortic 
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stenosis or the severity and chronicity of the cardiac disease. Likewise 
atrophy of the myocardium is not distinctive in any particular group but 
seems to be proportionate to the average age of the group. Myocardial 
fibrosis showed the highest incidence in the syphilitic group and next highest 
in the rheumatic fever group. It was present to a marked degree in only 
one case of group I and this was a patient with arteriosclerotic heart disease. 
The fibrosis had a patchy distribution in the majority of the cases in both 
divisions of group I. In the syphilitic group its distribution was predomi- 
nantly diffuse, while in the rheumatic and ulcerative groups the majority 
showed perivascular distribution. The character of the fibrosis was pre- 
dominantly hyaline in every group except number IV, where it was fibro- 
blastic. 

Active infiltrations in the myocardium were not outstanding in group I, 
though they were considered a little more prominent in that part of the group 
showing involvement of other than the aortic valve. In the other groups 
active infiltrations were present in the majority of the cases except in group 
IV. These infiltrations showed a predominantly diffuse distribution in 
group I, a slight tendency to perivascular distribution in the syphilitic group 
and a fairly marked tendency in this direction in the rheumatic group. In- 
creased stroma was found to a considerable extent in every group but was 
most marked in the rheumatic group. The syphilitic group was next in 
order. Aschoff nodules were found only in group III, and even here in a 
relatively low percentage of the cases. 

Sclerosis of the endocardium was found to be fairly constant all through 
the series, being most marked in group I A; and in the great majority of 
cases in which it occurred there was extension into the myocardium. Fatty 
infiltration of the myocardium was absent in half or more of the cases in 
groups I and II, being a more prominent feature of the rheumatic and 
ulcerative groups in spite of the lower age figures in these groups. Degen- 
erative fatty infiltration, on the other hand, was present in nearly every case 
of the entire series. It was most marked in groups IT, III, and IV. 

Atherosclerosis of the small coronary arterial branches was absent in 
nearly three-fourths of the cases in group I. A smaller number of the 
medium-sized branches, however, showed negative findings, over half of the 
group presenting atherosclerosis either to a slight or a moderate degree, but 
none to a marked degree. The larger branches in group I showed a fairly 
marked sclerosis, more than did any other group. In group II the small 
branches were free from sclerosis in slightly over half of the cases, but half 
of those showing sclerosis showed it to a marked degree. In this group, 
also, the medium-sized branches were relatively free from sclerosis and the 
large branches showed a much less degree than did those of group I. In 
groups III and IV sclerosis of the small and medium-sized branches was rare 
indeed. The large branches in group III showed a slight degree of sclerosis 
while those of group IV showed none. 
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DiIscussION AND CONCLUSIONS 


Consideration of the ages of the groups of cases studied indicates that 
those with sclerosis of the aortic valve of the type whose etiology is not clear 


live longer than those of known syphilitic or rheumatic origin. This find- 
ing cannot be used to rule out rheumatic fever or syphilis in the older group, 
however, since this group may have had stronger constitutions, or have been 
less severely attacked by the causative disease, or attacked later in life. 

The possibility that some of the frequent infections found in the past 


Fie 





Fic. 2. Group I A. Female, aged 52. Aortic valve cusp showing calcareous nodules. 
Patient had a severe aortic stenosis. ( 7.) 


histories could be etiologic factors in this type of stenosis of the aortic valve 
seems unlikely since there are none which specifically characterize our un- 
known group. While too much stress should not be placed on histories, it 
is significant that rheumatic fever was mentioned by but 12.5 per cent of the 
members of this group. 
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The clinical findings in these groups of patients need not be discussed 
further except to say that, unless there is a fairly marked aortic stenosis 
present, sclerosis of the aortic valve with calcification may not be recognized 
by the clinician, unless perchance it be detected by the roentgenologist. The 
blood pressures in this series of patients were not distinctive in any one 


group. 





Fic. 3. Greater magnification of calcareous nodule seen in figure 2 at base of cusp. 
Note absence of evidence of inflammatory reaction. (Xx 45.) 


When the microscopicai studies are considered and group I A compared 
with the other groups, there is noted strikingly little evidence of inflam- 
matory processes in group I A (figures 2, 3 and 4). Pericarditis was less 
common in this group, myocardial fibrosis was less prevalent and in the case 
where it did occur to a marked degree could be accounted for on the basis 
of arteriosclerosis. The distribution of the fibrosis found in group I A was 
more that of arteriosclerotic cardiopathy than of any form of infectious 
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myocarditis of which we have knowledge. Active infiltrations of the myo- 
cardium were not a characteristic feature of group I. They were slightly 
more noticeable in I B than in I A, however, and this fact, together with the 
slightly greater incidence of fibrosis in I B, is the only point of difference 
observed to indicate that such a separation is justified. Where active in- 
filtrations occurred in group I they were usually diffuse in distribution which 
is against rheumatic myocarditis in its active stage. The cellular infiltra- 


wl 2 


Fic. 4. Greater magnification of one of the calcareous nodules seen in figure 2. 


Note absence of evidence of inflammatory reaction. (X 60.) 


tions about the calcium deposits in the aortic valve were similar to those seen 
in the aorta about calcareous deposits (figure 5). Even though increased 
stroma was fairly prevalent in group I it was less so than in the other groups. 
The absence of Aschoff nodules from group I is excellent evidence against 
rheumatic fever as the etiology. To be sure, they were not found in all of 
the cases in the rheumatic group, but examination of many more sections 
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from the cases where they were not demonstrated would very likely have 
raised the percentage considerably. On the other hand, group I contains 
many more cases, and if the etiology were rheumatic fever in this group 
some of these hearts must surely have contained these pathognomonic 
nodules. 

Endocardial sclerosis, aside from that in the aortic area of these hearts, 
was considered. It was found most marked in group I where there was 


Fic. 5. Group I B. Male, aged 66. Calcareous nodule at base of aortic cusp 
showing slight cellular infiltration nearby. (x 100.) 


least evidence of inflammation in the myocardium and most evidence of 
atherosclerosis with involvement of the coronary vessels. 
From the evidence gathered in this study then, one must conclude that 


sclerosis of the aortic valve, with varying degrees of calcification and 
stenosis, in those cases without obvious etiology, such as syphilis or rheu- 
matic fever, is not on an infectious basis but rather on the same basis as 
atherosclerosis. 
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It is not unreasonable to draw an analogy between the aortic valve and 
the aorta. In the latter we frequently find extensive calcium deposits and no 
evidence of any foregoing infectious process. We explain this as a “ me- 
tabolic ” disturbance and if we find cellular infiltrations about the calcareous 
nodules we consider them secondary. If, on the other hand, there is evi- 
dence of an old syphilitic aortitis we may make a diagnosis of aortic athero- 
sclerosis on a syphilitic basis. Thus also with the aortic valve, it may be 
concluded that the final picture of aortic endocardial sclerosis with calcifica- 
tion and stenosis can be produced either by a chronic inflammatory process 
or a metabolic disturbance. The evidence in this series, however, indicates 
that in those cases having obscure etiology and showing other characteristics 
in common with the group presented by Christian,” ° the condition develops 
upon a noninfectious basis. 

SUMMARY 


1. Fifty-two cases were selected from 4,000 consecutive autopsies for the 
purpose of studying calcareous aortic valvular disease. 

2. These cases were divided into four main groups, the first having two 
subdivisions : 

Group I A: Ten cases showing calcareous aortic valvular disease with vary- 
ing degrees of stenosis, undetermined etiology and no other important 
valvular alterations. 

Group I B: Nineteen cases showing calcareous aortic valvular disease with 
significant changes in other valves. 

Group II: Nine cases showing calcareous aortic valvular disease with known 
syphilitic etiology. . 

Group III: Eleven cases showing lesions of the aortic valve of known rheu- 
matic fever origin. 

Group IV: Three cases showing active aortic valvulitis of nonsyphilitic and 
nonrheumatic origin. 

3. The clinical and pathological findings in these groups of patients have 
been presented, analyzed and compared. 
4. Certain conclusions have been drawn from this study: 

a. There is no proof that the etiology of aortic stenosis of the type seen in 
group I A lies among the infectious diseases, since none of these 
diseases specifically characterizes this group. 

b. Microscopical studies indicate that stenosing calcareous aortic valvular 
disease in those cases without obvious cause, such as syphilis or 
rheumatic fever, is usually on a noninflammatory basis. 

c. Unless the stenosis be fairly well marked, calcareous aortic valvular dis- 
ease may not be diagnosed on physical signs without the aid of the 
roentgenogram. 

d. The end result of a chronic aortic valvulitis may not be distinguishable 
from that of the noninflammatory calcareous lesion. 
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THE TREATMENT OF CHRONIC INTRACTABLE 
ASTHMA WITH POLLEN EXTRACTS* 


By GeorGce L. Wavpsortt, M.D., F.A.C.P., Detroit, Michigan 


Most clinicians are in agreement that pollen is the most important cause 
of asthma (Duke,’ Walzer,?’ Vaughan*). While there are many ardent 
advocates of measures to combat factors other than pollen—especially food, 
bacterial infections, house dust, and physical allergy—relatively little stress 
has been laid on the treatment of chronic asthma due to pollen. 

The obvious reason for this is, of course, the difficulty of recognizing the 
apparent paradox that in a patient who has been. wheezing continuously 
throughout many years, the asthmatic condition may have originated from 
seasonal pollen asthma or pollen hay fever. Furthermore, in the chronic 
asthmatic, skin tests are frequently of limited value, a fact which adds 
greatly to the diagnostic difficulties. Negative tests are often encountered 
in the face of definite sensitivity (Peshkin*). On the other hand, if in this 
type of asthmatic treatment is instituted, frequently such marked sensitivity 
may be encountered that even the smallest dose of pollen extract produces a 
great aggravation of the symptoms and therefore discourages the patient and 
the doctor from further pollen injections. 

An additional reason for the lack of enthusiasm concerning this treat- 
ment is this: whereas there have been many effective measures, such as the 
elimination of foods and of epidermals, etc., which were available for com- 
batting asthma due to substances other than pollen, until recent years pollen 
treatment had not been sufficiently perfected to be successful in the treatment 
of the more severe types of hay fever and particularly of asthma. Three 
distinct advances in regard to this treatment can be recorded as being of 
relatively recent date: first, the surveying and charting of the air content of 
pollen in various cities, initiated and fostered by O. C. Durham; secondly, 
the realization of the fact that some patients need considerably larger doses 
than those formerly given; thirdly, the introduction of perennial pollen treat- 
ment by A. Brown,’ and its further elaboration by Figley,° Vaughan,’ and 


others. 
ROLE OF POLLEN IN PERENNIAL ASTHMA 


In looking over the skin test records of 121 consecutive patients with 
chronic asthma of the perennial type, it was found that there were more 
positive skin reactions to pollen than to any other group of allergens. 
(Table 1.) Among the 121 patients, in 65 the approximate date of the first 
onset of asthma could be definitely determined from the history. The analy- 
sis showed that in 63 per cent the first attacks started between August 15 and 
September 30, the ragweed season; in 20 per cent, during June and July; 


* Read at the Montreal Meeting of the American College of Physicians, February 9, 1933. 
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TABLE I 


Comparison of Positive * Pollen Reactions with Those of Epidermals and Foods in 121 Cases 


Epidermals Food Pollen 


Positive skin tests (exclusive of bacteria, 
fungi, dusts, and ‘‘incidentals’’)....... 483 1699 1330 


Or in proportion (pollen—1) 0.36 


Number of routine tests in each case.. . 16 


0.38 


Or in proportion (pollen—1). . 


Positive skin tests if number of tests for 


each group were equal................ 1267 1330 


* Including dermal, intradermal, ‘‘ borderline,’’ late reactions and repeated testing. 
while in only 17 per cent did the first attacks of asthma occur during other 
months. If we check these data with the approximate time of pollen peaks 
in Detroit, we can well appreciate the role which pollen plays in the produc- 


tion of chronic asthma. (Figure 1.) This is corroborated further by the 
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fact that the largest number of asthma sufferers in this locality present them- 
selves for treatment during or shortly after these peaks, namely in July, Sep- 
tember and October. 

The role of pollen in the production of asthma is somewhat at variance 
with that of other substances. It is apparent that other antigens can be 
eliminated from our surroundings with much less difficulty than pollen. If 
a spontaneous desensitization to food or other antigens is possible through 
continuous exposure, this mechanism of recovery is entirely out of the ques- 
tion with pollen because of its periodic appearance and disappearance from 
the air. Moreover, in pollen allergy there is, during the season, a continuous 
absorption of antigen throughout day and night which is again in contrast 
with the mode of absorption with most other allergens—particularly food. 
All these factors make the case of severe pollen asthma much more refrac- 
tory to therapy than other types of “extrinsic’’ asthma. 


**Post-PoLLEN ” ASTHMA 


Before further enlarging on this subject it is necessary to draw attention 
to a definite type of asthma which, although unsatisfactorily explained at 
present, seems to be very pertinent to the question of pollen sensitization. 
In my experience with asthma, the most persistent resistance to treatment is 
encountered during the months of October and November. I have made 
several attempts to investigate this phenomenon. In 1929 to 1930, I tested 
25 patients with various leaf extracts assuming some relationship of the fall- 
ing and disintegration of the leaves to this type of asthma. While in one 
case (M. G.) a definite reaction to a chestnut leaf was obtained, desensitiza- 
tion in the following year proved to be a failure. I further attempted to 
culture molds and fungi from these leaves, checking the organisms obtained 
with those found in the sputum of patients. Several distinct skin reactions 
were observed; in treating one patient (W. M.) with mold extracts, I en- 
countered a definite constitutional reaction which pointed to an etiological 
connection. On the whole, however, the data were inconclusive. 

I have noted repeatedly that patients with seasonal pollen asthma, with- 
out marked additional sensitization, when living in pollen-free rooms may 
present symptoms for from two to three weeks after the disappearance of 
pollen from their surroundings. If one considers that during the end of the 
ragweed season many are subject to development of sensitization to cold and 
to bacterial or fungi infection, it is rather apparent that infection of the 
nasal and bronchial mucosa with bacteria and molds may play a large part in 
the continuation and aggravation of the seizures and in addition may give 
rise to other secondary sensitizations, such as to epidermals, dusts and foods. 
In other words, it appears that chronic asthma very often starts with a pri- 
mary pollen sensitization which then becomes aggravated by infections and 
continues through the production of secondary sensitizations of other types. 
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METHOD OF TREATMENT 


Of the series of 121 consecutive patients with perennial asthma, 26 were 
selected who were of the most severe type and had been under continuous 
care for at least 12 months. Their asthma had been continuous, with an 
average duration of six and one-half years. Some of these cases were in 
extremis when first seen. They all had had previous treatment for asthma 
either by myself or other physicians, particularly by the use of elimination 
diets, vaccine-therapy, roentgen-ray treatment, nasal operations, and drugs, 
especially iodides and stramonium. Most of these patients were chronic 
users of epinephrine, opiates, and ephedrine. 

Close questioning revealed the fact that in 10 there was no variation of 
symptoms throughout the year, while in the 16 there were definite exacerba- 


tions of symptoms during the months indicated in figure 2. This chart 
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again indicates the relationship of chronic asthma with the pollen content of 
theair. In 11, scratch tests were negative when the patients first came under 
my observation. On repetition of the tests, and substitution of the scratch 
method by intradermal, conjunctival and passive transfer tests, all but two 
patients were found to react positively to pollen. The pollen injections were 
given in the same manner as in hay fever patients. Treatment was started 
at any time of the year, namely as soon as the patients came under my care. 
The patients received a mixture of short and long ragweed, timothy, June 
grass, and orchard grass, together with such other pollens as were indicated 
by their history and skin tests. English plantain and some of the tree pollen 
were frequently used. In those in which skin tests and history gave no clue 
as to treatment, all the above pollens were included. An attempt was made 
to reach the maximum dose of the pollens at the beginnings of their respec- 
tive seasons. 
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The dose employed is, I believe, a very important factor in successful 
treatment. When the patient presented himself during the pollen season, 
very small amounts of pollen extracts were used at frequent intervals, ad- 
justing the dose cautiously by watching for the appearance of local reactions 
and general response to treatment. In treatment during the season the ob- 
jective was to obtain a small wheal rather than to reach a large final dose. 

In preseasonal treatment the doses were considerably higher than during 
the hay fever season, ranging on an average between ten to thirty thousand 
units. Some of the patients received as a maximum dose 3 c.c. of the 2.5 
per cent extract (75,000 units) of each pollen. When the larger doses were 
given it was sometimes necessary to inject the extract of one pollen on one 
day and that of the other on the next in order not to produce too much local 
swelling. In a few cases it was necessary to direct treatment towards fac- 
tors other than pollen, particularly within the first weeks after the patient 
presented himself for treatment. However, no other form of therapy was 
carried on systematically for any length of time. An effort was made to 
record such additional measures in table 2. 





REACTIONS 


The impression has been previously recorded * that patients with chronic 
asthma do not as a rule present the typical anaphylactic reaction following a 
pollen injection. In this series of cases this was again demonstrated. Pa- 
tients whose doses were not correctly adjusted developed merely an increase 
in their asthmatic manifestations, usually within one-half to three hours, in- 
stead of the customary reaction of urticaria, sneezing, cough, etc. 

Accordingly, care has to be exercised to increase dosage cautiously and 
to avoid the accident of an intravenous injection. In treatment during the 
season especial caution should be used. It has been observed on several oc- 
casions that treatment with ragweed extracts was greatly hampered during 
the peaks of the spring pollen season, because of the great susceptibility of 
the patient to reactions, probably due to absorption of both pollens. 

Considering all of these factors, most of which have been outlined before. 
I merely wish to stress the fact that an aggravation of symptoms by the in- 
jections should always be regarded as an indication that the pollen adminis- 
tered will finally be effective, but that its dose should be gauged more cau- 
tiously. 





RESULTS 


During an average time of observation of 23.4 months, of 26 cases 
treated (table 4) six were entirely free from attacks, nine had one or two 
minor attacks during the year, seven were improved but are still wheezing 
occasionally, four had no relief whatsoever. In some cases the results were 
spectacular. For instance, Case 21 had taken 20 to 30 c.c. of epinephrine 
daily before he came under my care, resulting in large abscesses on both 
arms. Case 20 had been greatly emaciated and despondent. In both in- 
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TREATMENT OF ASTHMA WITH POLLEN EXTRACTS 


stances, two small injections of pollen extract initiated immediate relief 
which lasted for more than 14 months. It is interesting to observe that 
most of those patients who did not recover completely had recurrences at 
the height of the pollen seasons. This probably indicates that either an 
insufficient dose had been given or that the wrong selection of pollens had 
been made. I do not feel that an overdose accounted for the existence of 
symptoms, because in most instances further increase of the dose controlled 
the existing symptoms. Some of the failures are unquestionably due to 
insufficient attention to other sensitizations. 
free from asthma until one day when she fried and ate oysters which pro- 
The greatest resistance to treatment 


For instance, Case 3 had been 


duced an immediate attack of asthma. 


was encountered during the “ post-pollen season.”’ In some of the patients 


who started treatment at this time, several weeks elapsed before the bene- 
As table 3 indicates, those patients who gave 
whom 


ficial effect could be noted. 
positive skin tests responded more readily to treatment than those in 


the testing was negative. 
TABLE III 


Results According to Skin Reactions to Pollen 


Good and No im- 


J -r of Cases “xcelle Total 
Number of Cases Excellent Rate provement 


Pollen-sensitive on first testing (dermal). 7 1 14 


Positive on check by dermal, intradermal, 
conjunctival, and passive transfer tests. 10 
? 


Negative. é 
Total 26 


DISCUSSION 


In explaining the results obtained, one could well assume a nonspecific 
effect of the pollen extract. However, the following considerations weigh 
wainst this viewpoint. All patients in this series were sensitive to more 
than one group of antigens. It is well known that the control of one of the 
main offensive substances such as a certain food or animal emanation may 
bring about a marvelous recovery, in spite of the fact that some of the 
remaining allergens are still at work. Vaughan has noticed that in pollen- 
sensitive individuals perennial treatment appeared to free the patients from 
attacks due to other sensitizations. In accord with this experience and with 
the evidence set forth that pollen can be considered as the most common 
itfender in most cases, we can well expect that the control of the pollen 
factor will be equally as, if not more successful than the control of any other 
With this in mind we can explain the improvement during the 


allergens. 
Undoubtedly the prevention of 


winter months when no pollen is in the air. 
nasal infection during the pollen months tends to counteract the development 


1 secondary factors, particularly infection. 
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The advocacy of this treatment should not induce us to neglect the value 
of other measures for the relief of this type of case. In fact, some of the 
patients recorded here were subsequently further relieved by control of other 
factors. Comparison, however, of the results of perennial pollen treatment 
with those obtained by vaccine treatment (Rackemann *), food elimination 
(Rowe *’), and other measures seem to me to warrant that attention to pol- 
len sensitivity be given foremost consideration. 








vo 
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CONCLUSIONS 










1. Among 121 cases with chronic perennial asthma, it was found that 
pollen played the most important part as a causative factor. This was evi- 
denced by a distinct aggravation of symptoms during the pollen peaks, by 
the history of onset of the first attacks during the time of pollination. and 
by comparison of the results of the skin tests. 







2. Attention is directed to the frequent aggravation of asthma shortly 

after the pollen season (“ post-pollen asthma’”’). A proper explanation for 
this type of asthma cannot be given at present. 
3. Of the 121 cases, 26 were selected because they presented unusually 
severe asthma and had been under continuous observation for at least 14 
months. Injections with a combination of the extracts of the most im- 
portant hay fever pollens of this area were given. The results obtained 
compare favorably with those of any other measure devised so far for 
treatment of this type of case. 

4. Among the 26 patients, the initial tests for pollen by the dermal 
method were negative in 11. In all but two patients positive tests were ob- 
tained by repeated testing subsequently. The therapeutic results were de- 
cidedly better in those who gave positive tests at the first testing. 

5. In administrating pollen extract to asthmatics, attention should be 
directed to the following points: (1) The maximum dose, as a rule, should 
be higher than for hay fever patients; (2) Aggravation of the symptoms 
following injections should be regarded as an indication that the treatment 
finally is likely to prove successful, but that an overdose has been given; 
(3) During the height of the pollen season, treatment should be given with 
the proper precautions recently outlined by others for co-seasonal treatment. 
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RENAL GLYCOSURIA* 


By A. F. Fowrer, M.D., C.M., Montreal, Canada 


In 1931, within a few days, two children were admitted to the children’s 
ward of The Montreal General Hospital with glycosuria. One was a girl, 
the other a boy. Their ages were four and one-half and five years respec- 
tively. In each case the urine, in addition to sugar, contained acetone. ‘The 
girl had renal glycosuria and the boy was suffering from acute diabetes with 
severe acidosis (precoma). ‘To have assumed that the girl was a diabetic 
suffering from acidosis because of the glycosuria and acetonuria, and to have 
given her insulin without certain precautions, would, to say the least, have 
endangered her life; whereas, in the case of the boy, insulin treatment was 
imperative. The purpose of this communication, therefore, is to deal with 
the general management of such cases. This case of renal glycosuria is also 
reported because of the age of the child and the opportunity afforded to deal 
with the problem of renal glycosuria. 


CASE REPORT 


The child, a white female four and one-half years of age, was admitted to the 
hospital on May 22, 1931 with a history of vomiting, lassitude, loss of weight, loss of 
appetite and headache. 

The family history was irrelevant; there was no history of diabetes or of 
glycosuria. The child’s past history was also irrelevant; she was born at full term, 
was breast fed for eight months and the only illness was measles at the age of three 
years. 
The present illness, vomiting, etc., appears to have dated back seven weeks prior 
to admission to the hospital, the prominent features being periodic attacks of nausea 
and vomiting. During these attacks the child would refuse food and was kept in bed. 

The physical findings were negative except for slight fever (T = 99.2), drowsi- 
ness, undernutrition (weight 28 pounds), an injected pharynx and acetone odor to 
the breath. The laboratory data were as follows: 


Urine; Acid reaction; S.G.—1030; sugar plus; acetone plus; no albumin; micro- 
scopic findings, negative. 
Blood: Red cells 3,790,000 
White 11,150 
Sugar 0.101 per cent 
Urea-N 24 mg. per 100 c.c. 
Cholesterol 0.119 
Wassermann Negative. 
Additional Data: 
Tuberculin Test: 1/10 c.c. 1/1000 O.T., negative; 1/10 ¢.c. 1/100 O.T., nega- 
tive. 
* Read before the Seventeenth Annual Clinical Session of The American College of Phy- 
sicians, February 8, 1933. 
From the Department of Metabolism, The Montreal General Hospital. 
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X-Rays—Chest—Negative, except for moderate and generalized increase of 
bronchial and peri-bronchial thickening. 
Sella Turcica—Rather small. No destruction of floor or of clinoid 
processes. 
Feet—Epiphyses normal. 


The combination of glycosuria, acetonuria, drowsiness, leukocytosis and increase 
of blood urea nitrogen suggested diabetes with acidosis. Opposed to diabetes there 
was the normal blood sugar and opposed to severe acidosis of diabetes was the absence 
of albuminuria. As is well known, albumin and a shower of casts in the urine is an 
almost invariable finding in the diabetic approaching coma. The impression, there- 
fore, was that the child was suffering from some gastrointestinal upset, commonly 
met with in childhood, and that the fever and leukocytosis were the result of the 
latter or due to the injected pharynx. The child was, therefore, given the usual ward 
diet for her age—a diet liberal with respect to carbohydrate. The following day, the 
urine, though it contained sugar, was free of acetone and the blood sugar, obtained in 


the fasting state, was again normal. 

The subsequent clinical history is irrelevant except for the glycosuria. The 
acetonuria on admission was regarded as a starvation phenomenon, as it disappeared 
following the institution of a liberal carbohydrate diet without the aid of insulin. 
Since the glycosuria persisted and appeared to bear no relationship to the clinical 
picture, renal glycosuria was suspected. The child was, therefore, subjected to the 


routine examination of such cases in this Clinic, as previously described by 
Rabinowitch.? 

A diet was prescribed containing definite quantities of carbohydrate, fat and 
protein. The carbohydrate content was then gradually increased and blood and urine 
sugar estimations were made daily. The combined data obtained between May 30 
and June 9 are recorded in table 1. The following will be noted. 

(a) Glycosuria was constant. This is shown in the periodic examinations 
throughout the day. Samples were collected as follows: 8 a.m. to 12 noon; 12 noon 
to 5 p.m.; 5 p.m. to 10 p.m.; 10 p.m. to 7 a.m.; and 7 a.m. to 8 a.m. The purpose ot 
this method of sampling was to determine separately the effects of breakfast, the noon 
and evening meals, and the metabolism during the night and that in the fasting state. 

It may here be observed that the sugar was identified as glucose. 

(b) The amount of sugar excreted was small, ranging between 1.9 and 7.4 grams 
per 24 hours. A possible source of error must be considered here in that the col- 
lection of urine was not quantitative; some was lost. It will, however, be noted that 
for corresponding volumes of urine the total amounts of sugar were approximately 
the same regardless of the carbohydrate content of the diet. 

(c) There was no relationship between the intake and ouput of sugar; the urine 
contained no more sugar when the diet contained 300 grams of carbohydrate than 
when the intake was 150 grams. 

(d) The blood sugars were always normal in the fasting state. 

(e) Acetone was found in the urine during the first three days of observation 
only. It disappeared with the disappearance of the vomiting and starvation. 

On June 9, as it was considered that the child had acquired a reasonably good 
store of glycogen, a blood sugar time curve was obtained with the following results: 

In the fasting state the blood sugar was normal, namely, 0.100 per cent. T’wenty- 
five grams of glucose were then given by mouth with the following results: 

Blood sugar 
Time (per cent) 
30 minutes after ingestion 0.125 


60 = 7 = 7 0.156 
120 “3 <5 es ee 0.091 


150 “6 ' - 0.100 
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The urine was collected at the above periods and sugar was found in all speci- 
mens. 

In view of the above findings a full hospital diet was prescribed and the child 
was kept under observation until July 13. During this time the urine always con- 
tained sugar and the amount never exceeded 10 grams per 24 hours. ‘There was no 
acetone or diacetic acid. The blood sugars were always normal in the fasting state. 

On July 10, one month after the previous blood sugar time curve, another curve 
was obtained with the following results: 

In the fasting state the blood sugar was normal, namely, 0.088 per cent. ‘Twenty- 
five grams of glucose were then given by mouth with the following results: 


Blood sugar 
Time (per cent) 


30 minutes after ingestion ........ embaeka » baie ue oni 
60 si <p jawnsae bee see ee 
120 iter nen cere a ‘ .... 0.106 
150 . : . Penta elas Neate .. 0.087 


The urine was collected at the above periods and sugar was again found in every 
specimen. 

Because the child failed to coGperate, data with respect to the respiratory metab- 
olism were not obtained. In view, however, of the clinical course and the laboratory 
data a tentative diagnosis of renal glycosuria was made and the child was discharged 
from the hospital on July 14. The mother was instructed to bring her to the Clinic 
for Diabetes for observation periodically. 

The child was not seen or heard of again until March 1932—eight months later. 
The reason given by the mother for her failure to follow instructions was that the 
child was well. During the interval, there were no restrictions whatever with respect 
to her diet. She was again admitted to the hospital for observation. 

On admission, it is of interest to note that the urine, in addition to sugar, again 
contained acetone. This was a starvation phenomenon; the child, on learning that 
she was to be admitted, had refused most of her food for three days. 

The observations made were practically identical with those of the former 
admission and with practically identical results. The combined data are shown in 
table 2. It will be noted firstly, that following ingestion of liberal quantities of 
carbohydrate the acetone again disappeared shortly after admission; secondly, that 
there was constant glycosuria; thirdly, that there was no relationship between the 
intake and output of sugar; and lastly that all blood sugars, in the fasting state, were 
again normal. <A blood sugar time curve was obtained on April 2, 1932 with the 
following results: 

In the fasting state the blood sugar was normal, namely, 0.089 per cent. Twenty- 
five grams of glucose were then given by mouth. 


Blood sugar 
Time (per cent) 


30 minutes after ingestion gg . 0.133 
60 7 ” “~ aha een ee ooo ee 
120 ‘i = PP rere ew See 
150 * . palesnaae ere 


The child was discharged on April 2, 1932 and was not heard of until January 17, 
1933 when she was brought to the Clinic by her mother. A specimen of urine then 
showed sugar but no acetone. She was again recommended for admission. On 
learning that she was to be admitted the child again refused food and on admission, 
the following day, the urine, in addition to sugar, again contained acetone. The data 
obtained during this admission were essentially similar to those of the two previous 
admissions. The combined results are shown in table 3. This time, however, 
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throughout the period of observation the child had fever of unknown origin, the 
temperature ranging between 99° and 100° F. The child refused most of her food 
during the first few days and on one occasion the urine showed sugar, acetone and 
diacetic acid. Following liberal diet with glucose feedings the acetone disappeared. 
Again, glycosuria was constant and the amounts of sugar excreted daily were small. 
All blood sugars were again normal in the fasting state and on January 24, 1933 a 
blood sugar time curve was obtained with the following results: 
In the fasting state the blood sugar was normal, namely, 0.093 per cent. Twenty- 
five grams of glucose were then given by mouth. 
Blood sugar 
Time (per cent) 
= minutes after ingestion 
6 = si eu 


120 
150 


SUMMARY OF CASE 


To summarize, we have here a child who, when first seen, was four and one-half 
years of age and is now six years old; and who has had constant glycosuria as shown 
by 198 analyses. The sugar has been identified as glucose. The amounts excreted 
have been always small and not related to the carbohydrate content of the diet. The 
blood sugars, in the fasting state, have always been normal. In all there have been 
33 analyses. Four blood sugar time curves obtained at long intervals of time have 
been normal. There have been no clinical signs or symptoms to suggest diabetes 
other than at the first admission to the hospital. At that time, these were readily ex- 
plained by a gastrointestinal disturbance and injection of the pharynx. 

That the acetonuria on each admission was due to the starvation and not to 
diabetes is suggested from the fact that it disappeared following the administration 
of food without insulin. The best indication, however, of the absence of diabetes is 
the fact that the child has been on an unrestricted diet for over one and one-half 
years and is well. As is well known, in juvenile diabetes when in addition to gly- 
cosuria the diabetes has reached the stage of ketosis and acidosis, death is the rule 
within a very short time, unless insulin is administered. 


DISCUSSION 


As has been repeatedly emphasized in this Clinic and will again be shown, 
renal glycosuria is rare. Cases in which, in addition to sugar, acetone is 
found in the urine are still more rare; and, as demonstrated in the case just 
reported, they present difficulties in diagnosis. In renal glycosuria, acetou- 
uria is merely a starvation phenomenon and is usually due to persistence in 
the attempt to free the urine of sugar by restriction of diet or, as in our case, 
to vomiting and its resultant starvation. Children, as is well known, are 
particularly susceptible to ketosis. This case, therefore, emphasizes the fact 
that absence of ketosis is not a necessary criterion for the diagnosis of renal 
glycosuria. This is contrary to the view still expressed as late as 1931 by 
Peters and Van Slyke.* Much more important diagnostically than the ab- 
sence of ketosis is the finding of constant glycosuria for, as will presently be 
shown, with this criterion many cases of so-called renal glycosuria recorded 
in the literature are excluded. 
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INCIDENCE 





of glycosuria investigated in the Clinic 





In approximately 4000 cases 
for Diabetes of this hospital 13 individuals only were ever regarded as 
renal glycosurics. Six of these cases are, however, now excluded be- 
cause the conditions do not conform to all of the necessary require- 
ments for such diagnosis. We are, therefore, left with seven cases only 
—an incidence of 1.75 per 1000 glycosurics. In the fourth edition of 
“The Treatment of Diabetes Mellitus’’ Joslin reported 47 cases of renal 
glycosuria in the first 6000 cases of glycosuria. In the next 3000 cases 19 
more were so classified, making 66 in all. As a result, however, of a re- 
cent re-investigation of these cases by Marble,* one of Joslin’s assistants, 
and the use of diagnostic criteria similar to those of our Clinic, the number 












of cases of typical renal glycosuria was reduced to 15. This gives an inci- 
dence of 1.66 per 1000, which, it will be observed, agrees very closely with 
our own. Combining the data of the two clinics, it will be observed that 22 
cases only have been found among approximately 13,000 glycosurics. That 
many cases diagnosed as renal glycosuria eventually prove to be otherwise is 
shown by experience in this clinic. Six such individuals previously diag- 
nosed as renal glycosuria elsewhere were subsequently admitted to this hos- 
pital with the signs of active diabetes. In two of these cases, at the time 
of admission, the patients were in precoma. In another case the individual 
had developed a cataract. 

The youngest renal glycosuric recorded in the literature is that reported 
by Paullin and Bowcock.* Glycosuria was discovered when the child was 
two years old and it has been constant since. Goldbloom® reported a child 
20 months old and Williams ° a child three and one-half years of age. These 
last two cases are, however, excluded, according to our criteria, as in both 
it is stated that the urine subsequently became free of sugar. 



















DIAGNOSTIC CRITERIA 





The diagnosis of renal glycosuria involves the use of laboratory pro- 
cedures which as a rule are available only in hospitals. The safest rule for 
the physician in general practice is, therefore, to assume that every glyco- 
suric is a diabetic until proved otherwise; as we have repeatedly empha- 
sized, it is much safer to underfeed a normal individual than to overfeed a 







diabetic. 









The criteria for the diagnosis of renal glycosuria are as follows: 


1. Glycosuria must be constant. 

<. The type of sugar found in the urine must be identified as glucose. 

, rT . . . . : . 

J. There must be little or no relationship between the intake and excretion 





of sugar. 
4. There must be no clinical signs or symptoms of diabetes. 
). There should, ideally, be no family history of diabetes. 
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. The blood sugar in the fasting state must always be normal. 
. The blood sugar time curve after the ingestion of glucose must be within 
normal limits. 
. The rate of utilization of sugar, as determined by the respiratory meta- 
bolism, must be normal. 
The individual must not subsequently develop diabetes. 


These conditions will now be considered in greater detail. 


1. Glycosuria must be constant. It seems desirable, if renal glycosuria 
is to be regarded as a clinical entity, that this criterion should be insisted 
upon. Joslin agrees with this view, and in the 15 cases reported from his 
clinic and in the seven from this clinic, glycosuria was found constantly. 

2. The type of sugar found in the urine must be identified as glucose. 
This requires no comment. 

3. There must be little or no relationship between the intake and excre- 
tion of sugar. As the collection of urine in the child reported here was not 
strictly quantitative, the data of another case, an adult, are shown in table 4 
to demonstrate this phenomenon. 


TABLE IV 
(Female; Age 22) 








Blood Diet 





7 Remarks 
Sugar! c. | F. 


% 


0.085 | 150 | 140 (Specimen of urine incomplete.) 
0.111 | 250 | 140 25 c.c. 40% glucose q.1 h x 10 doses. 
350 | 140 —— _ i uf ois 
0.113 | 450 | 140 75 

0.109 | 450 | 140 ‘i 

0.092 | 450 | 140 
0.095 | 450 | 140 
0.120 | 450 | 140 
0.095 | 450 | 140 


March 25} 250 
900 
1050 
1300 
1050 
775 
650 
650 
1300 
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It will be observed that though the carbohydrate content of the diet was 
increased 100 grams daily, the increase of sugar in the urine was relatively 
inappreciable. On a constant diet of 450 grams carbohydrate, 140 grams 
fat and 60 grams protein the sugar excretion in the urine varied from 49 to 
21 grams in the 24 hours. 

4. There must be no clinical signs or symptoms of diabetes. Signs of 
active diabetes help to exclude renal glycosuria, but absence of such signs are 
alone of very limited value, for they may also be absent in mild diabetes. 
There is an appreciable number of diabetics who present no clinical signs 
or symptoms other than the glycosuria, though the diabetes may be of long 
duration. In the clinic of this hospital, for example, there have been 71 





RENAL GLYCOSURIA 27 


individuals who had had the disease for 15 years or over. Of them 27 
only required insulin. Of the remaining 44 individuals who did not require 
insulin, 16 had had the disease for 20 years or more. There were seven 
deaths in this group and in two instances at the time of death the individual 


required no insulin, the urines were free of sugar and there were no signs 
of active diabetes; death was due to other causes, such as cardio-vascular 
disease, etc. 

As shown in the child reported here, the problem is not always simple. 
On admission to the hospital, the child had symptoms suggestive of diabetes, 
drowsiness, vomiting, leukocytosis, etc. Since renal glycosuria is rare, the 
safest rule, in general practice, when in doubt, is to administer sugar and 
insulin. Following such treatment the acetonuria usually disappears rapidly 
regardless of its cause, and insulin reactions are avoided because of the 
hyperglycemia induced by the administration of carbohydrates. After the 
drowsiness and acetone odor of the breath have disappeared and the urine is 
free of acetone, insulin may be discontinued and the effects of diet alone 
noted. If acetone reappears insulin and carbohydrate should again be ad- 
ministered simultaneously. When the acetone disappears permanently and 
diet is found to have no effect on the glycosuria and when the clinical con- 
dition is otherwise negative, renal glycosuria may then be suspected but 
should not be diagnosed in practice with limited laboratory facilities. 

5. There should, ideally, be no family history of diabetes. This re- 
quires no comment. 

6. The blood sugar in the fasting state must always be normal. There 
are cases in the literature in which the diagnosis of renal glycosuria was 
made largely because the blood sugar, when obtained in the fasting state, 
was normal. It might here, therefore, be observed that such blood sugars 
may be, and are commonly, found in early and mild diabetes, when the 
glycosuria is either transient or occurs after meals only (post-prandial 
glycosuria ). 

7. The blood sugar time curve after the ingestion of glucose should be 
within normal limits. There is general agreement as to the characteristics 
of a perfectly normal blood sugar time curve. The vagaries, however, are 
many and the following case is cited as an example. 

A female, aged 22, was admitted to the hospital on March 18, 1932 with com- 
plaints referable to the gall-bladder and a tentative diagnosis of chronic cholecystitis 
was made. She was known to have had glycosuria prior to admission. There were 
no other signs or symptoms to suggest diabetes. A biood sugar time curve was ob- 
tained with the following results: 

In the fasting state the blood sugar was normal, namely, 0.083 per cent and the 
urine contained sugar. One hundred grams of glucose were then given by mouth. 

Blood sugar Urine 
Time (per cent) sugar 
30 minutes after ingestion plus 
oO « po ss ‘ 
120 9 0.200 
150 
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The curve was abnormal; there was an abnormally high peak and at the end of 
two hours the blood sugar was still increased. On the day of the test, however, the 
patient had an upper respiratory infection with slight fever. This curve could also 
have been due to pancreatic disturbance secondary to the cholecystitis. The carbo- 
hydrate metabolism was then investigated as outlined above and is shown in table 4. 
It will be observed that no relationship was found between the intake and output of 
sugar. The diet of 450 grams carbohydrate, 140 grams fat and 60 grams protein was 
continued for 18 days, after which a second blood sugar time curve was obtained. 
During the interval the patient had slight febrile reactions on a number of days and 
also on the day of the test. 

In the fasting state the blood sugar was normal, namely, 0.111 per cent and the 
urine contained sugar. One hundred grams of glucose were then given by mouth 
with the following results: 


Blood sugar Urine 
Time (per cent) sugar 
er NES STORE PESTON oc os oko scsinicvicccescé ovves 0.153 plus 
sl 5 +s Si dehl ces Sees ee ena es 0.166 ‘i 
120 “ 4 Br erage estan ee aimee arate eek ate 0.153 23 
150 - 2 86s ha anRWenk dew Sesens «een ews 0.149 


It will be observed that again there was evidence of disturbed carbohydrate 
metabolism. A cholecystectomy was subsequently performed and our Pathologist, 
Dr. L. J. Rhea, reported “chronic cholecystitis.” For the following 10 months the 
patient was on an unrestricted diet. A third blood sugar time curve was then ob- 
tained with the following results: 

In the fasting state the blood sugar was normal, namely, 0.091 per cent and the 
urine contained sugar. One hundred grams of glucose were then given by mouth. 


Blood sugar Urine 
Time (per cent) sugar 
PD NEE CIIND 5 inns dcecvcsewekesnsvavecus 0.112 plus 
60 7 Ba eels I as a gh 0.125 5 
120 sa sg PY i hegre tidy Meeeaie sacieta che laris wie pick ads 0.131 
150 - ss PR 1) cheskaie Gwatdi uohoce ate tw ae Sen winiaie 0.111 


It will be observed that the response to glucose ingestion was now perfectly nor- 
mal. In this case the following additional points are of interest: (a) Every specimen 
of urine examined contained sugar—48 analyses in all; (b) the blood sugar in the 
fasting state was always normal—28 analyses in all; (c) the respiratory metabolism 
was normal; and (d) the disturbance noted in the blood sugar time curve disappeared 
with removal of the infected gall-bladder. The observations of Williams and Dick? 
are of interest here. These authors have recently demonstrated experimentally that 
decrease of carbohydrate tolerance may result from an acute infection; and that such 
loss of tolerance may be of some duration—several weeks or months. This finding 
agrees with the experience of this clinic.® 





8. The rate of utilization of sugar, as determined by the respiratory 
metabolism, must be normal. Among the criteria for the diagnosis of renal 
glycosuria which are to be found in the literature the inclusion of this phe- 
nomenon is the exception rather than the rule. Finley and Rabinowitch” 
were the first to demonstrate this characteristic of renal glycosuria. Ladd 
and Richardson*® subsequently confirmed these findings. Marble* agrees 
with Rabinowitch about the importance of this test but points out a possible 


fallacy in the interpretation of the data; mild diabetics may at times show 
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no impairment. The important fact, however, is that, while the diabetic 
may at times show a normal utilization of carbohydrate the renal glycosuric 
must show it. 

9. The individual should not subsequently develop diabetes. A period 
of three years of observation from the time of the discovery of the glycosuria 
has been chosen arbitrarily by some workers as meeting the requirements of 
this diagnostic criterion.* The case reported here has, therefore, as yet to 
meet one of the requirements. 

SUMMARY 


A case of renal glycosuria with ketosis in a child four and one-half years 
of age is reported. Difficulties in diagnosis and questions of treatment are 
considered. The importance of certain diagnostic criteria is discussed. 
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EDITORIALS 


PAROXYSMAL HYPERTENSION 


THERE has existed for many years in the medical literature of foreign 
countries, and particularly in that of France, evidence of a keen interest 
among clinicians concerning those abrupt elevations of the systemic blood 
pressure to which the term paroxysmal hypertension has been applied. Ele- 
vations of the systolic blood pressure, often of over 100 mm. of mercury 
in the course of a relatively few minutes, are apt when they occur to produce 
striking subjective symptoms and to be accompanied by definite dangers. 
The etiology of such attacks, the mechanism by which they are produced, 
and the consequences that may ensue are all subjects which are worthy of 
the internist’s attention. 

Knowledge of the etiology of this syndrome, paroxysmal hypertension, 
is still at a stage when only certain clinical associations can be mentioned, 
without too definite claims as to cause and effect. In the first place, such 
abrupt rises in blood pressure have been not infrequently observed in a 
group of cases having in common the factor of a preexisting unstable hyper- 
tensive state, i.e., in cases of acute glomerulo-nephritis, of eclampsia, of the 
malignant form of essential hypertension and in an occasional case of chronic 
lead poisoning. The abrupt rise in pressure in these instances often is 
accompanied by striking cerebral symptoms, such as violent headache, 
aphasia, amaurosis, and localized or general convulsive seizures. However, 
such phenomena probably more often appear at the end of a period of 
gradually rising pressure rather than in association with a sudden or 
paroxysmal rise. 

It is of interest in this problem of the relationship of the cerebral symp- 
toms to the blood pressure rise that in certain cases of focal cerebral lesions, 
tumor, internal hydrocephalus and old apoplectic softening, the occurrence 
has been noted of attacks beginning with a paroxysmal rise in pressure 
and eventuating in disturbances of consciousness or convulsive seizures. 
In this same general category should be placed the observations on the abrupt, 
but scarcely paroxysmal, rise in blood pressure which often accompanies a 
rapid increase of intracranial pressure due to concussion or to subdural or 
intraventricular hemorrhage. It has been observed also that occasionally 
lumbar puncture in disease of the central nervous system leads abruptly to 
a large temporary rise in blood pressure and the same phenomenon has been 
reported as an anomalous occurrence in connection with the administration 
of spinal anesthesia. 

The mechanisms that underlie these associations of paroxysmal hyper- 
tension with disturbances in the central nervous system are still a matter 
of conjecture, but it would seem that the relationship is a highly significant 
one. 
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Attacks of paroxysmal hypertension occur even more frequently in a 
quite different clinical association, i.e., with disease of the coronary arteries 
and the aortic valves. The clinical physiognomy of the attacks in these 
instances is dominated by the effect upon the heart; of cerebral symptoms 
only throbbing headache is apt to be noted. ‘The rise in blood pressure in 
these cases entails a sudden overload upon the left ventricle of a damaged 
heart. The myocardium may still be competent enough to meet the demand 
through the high pressure period, and if this is so only precordial distress 
and cardiac overaction are subjectively noted by the patient. The beginnings 
of acute incompetence of the left ventricle are accompanied, however, by 
some degree of anginal pain and by urgent dyspnea due to pulmonary con- 
gestion. If more complete failure of the ventricle follows, then pain 
subsides, dyspnea becomes intense and acute pulmonary edema may appear. 
At the same time the high blood pressure, which is itself dependent upon 
the effort of the left ventricle, falls slowly or abruptly. In the more 
seriously damaged hearts failure occurs before any great height of blood 
pressure is attained; initial pain may be lacking, dyspnea may be urgent 
from the start and pulmonary edema exhibit itself almost at once. A 
paroxysmal elevation of blood pressure, slight or great, depending upon 
the degree of cardiac competence, is the first event in the majority of those 
attacks which go labelled as angina with dyspnea, cardiac asthma, parox- 
ysmal dyspnea, and acute pulmonary edema. In such cases in which the 
rise in pressure has been observed, when autopsy has been performed it has 
disclosed quite uniformly an advanced coronary sclerosis, very commonly 
with evidence of old cardiac infarction. Occasionally syphilitic coronary 
occlusion may be present. Entirely similar attacks have been reported in 
rheumatic aortic insufficiency but without postmortem data on the state 
of the coronaries. The cause of the attacks of paroxysmal hypertension 
in all these cases is still purely a matter for speculation. 

There occur also moderately severe attacks of paroxysmal hypertension 
in patients, usually in the younger age periods, in whom no evidence of 
organic disease is present. Precordial distress, slight dyspnea and headache 
may accompany the rise in pressure but more serious sequelae are not 
observed. Disappearance of the attacks after a period of time seems usually 
to occur. A basis in the emotional life of the patient has been suggested 
but tangible evidence of such a disturbance is not always obtainable. 

There is finally one type of paroxysmal hypertension in which the cause 
of the attacks is quite well known. <A small number of cases have been 
reported in which sudden and violent rises in blood pressure have occurred 
as the result of the presence of a tumor of the medulla of the adrenal. In 
several of these cases the tumor has been removed operatively and the 
patient freed permanently of the attacks. These tumors are composed of 
chromaffine cells and have been shown to contain adrenalin in large amounts. 
The intermittent discharge of this adrenalin content would satisfactorily 
explain the paroxysmal rises in blood pressure. ‘The effects of the excessive 
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rises in blood pressure in these otherwise normal patients are of interest. 
Violent headaches may accompany the attacks, and acute pulmonary edema 
has in several instances been the cause of death. 


THE MORTALITY RATE IN UKRANIA 


THE GENERAL interest as to the progress of the great social experiment 
in Russia and the difficulty of obtaining any exact measure of its degree of 
success or failure make it seem worth while to draw attention to some 
rather striking figures recently published,’ which deal with the evolution 
of the mortality rate in Ukrania. 

The author of this analysis of the Ukranian mortality rate, M. Ptoukha, 
a member of the Academy of Science of that country, states that prior to 
the middle of the decennium 1890-1900 no significant fall in the mortality 
rate can be detected. From 1895 until 1914 the mortality rate showed a 
relatively steady decrease and in the period 1911-1914 it was only 71.6 per 
cent of its height during the period 1891-1895. An analysis of this period 
of improvement indicates, however, that a coincident decrease in the birth 
rate in part is accountable for the figures. In the age period 0-14 a definite 
lowering of the death rate was detectable, but in the adult age groups little 
change was observable, and the mortality rate among those over 54 years 
was actually increasing. 

During the World War and the period of ensuing civil war lasting until 
1921, the figures available indicate that such improvement in the mortality 
rate as had occurred between 1895 and 1914 was lost, so that at the begin- 
ning of the period of reconstruction the mortality rate was again at least 
as high as in 1896-1897, the years of a complete census. The author 
therefore feels that in utilizing the census of 1896-1897 for comparison with 
that taken in 1926-1927 he is in effect comparing the mortality rates of 
Ukrania before the Soviet regime and after it had exerted its influence for 
five years. ‘There is a certain ingenuousness to this hypothesis; the results, 
however, are none the less interesting. 

In comparing the two above periods, the author finds that for the sta- 
tionary population there was a fall of mortality rate of 21 per cent for males 
and 24.5 per cent for females. The improvement was most marked in the 
cities where the rate fell 36.6 per cent for males and 36.1 per cent for 
females. The life expectancy in the country at large for a new-born male 
was increased by 10 years and for a new-born female by 12 years. 

The reduction in infant mortality (0-1 year) was marked. The mor- 
tality rate for male infants in the country at large fell 33.2 per cent and 
for female infants 34.1 per cent. This improvement was greatest in the 
industrial centers rather than in the country. For male infants in the four 
large cities the fall in death rate was 57 per cent and for female infants 
58.2 per cent. 


_ 1 Proukua, M.: Evolution de la mortalité en Ukraine avant l’époque du premier plan 
quinquennal, Jr. du Cycle Med., Kyiv, 1932, ii, 754-757. 
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Among children of 1-9 years prior to the Soviet regime the mortality 
rate due to epidemic intestinal disease was always high. A comparison of 
the two periods chosen shows that there has occurred a fall in the mortality 
rate of 40 per cent in this age group. In the adult age group, 20—59 years, 
the interesting observation was made that whereas the mortality rate for 
men fell 18.8 per cent, that for women fell 38.4 per cent. In earlier periods 
in Ukrania the death rate for women in this age group had been 8.15 per 
cent higher than that for men, whereas in 1926-1927 it was found to be 
19 per cent lower than the male mortality rate. 

The author states that these improvements in the mortality rates are 
greater than those that have occurred in analogous periods in France, Italy, 
England, Japan or the United States. He attributes the improvement to 
the active interest of the Soviet regime in public health measures, particularly 
in control measures against epidemics, and in the establishment of institu- 
tions for the protection of maternity cases and for the care of infants and 
children. 

The record as stated seems to afford Ukrania just cause for pride. From 
such uncertain reports as have come from that large walled-off section of 
our world, there has been reason to doubt whether the social experiment in 
progress there was conducive to either the health or happiness of the citizens. 
Here, at least, is some tangible evidence that in the first respect definite 
advances are being made. 

In the last paragraph of the author’s article he quotes Stalin who, in 
addressing the Central Committee of the Sixteenth Assembly of the Com- 
munist Party, attributed the achievement of the lowered mortality rate to 
the repartition of the national revenue which had given to the laboring 
classes the opportunity of improving the sanitary and hygienic conditions 
of their lives. In 1929-1930, stated Stalin, 98 per cent of the national 
income went to the industrial workers and peasants and only 2 per cent to 
the class of exploiters. Those who believe that only a government which 
acts in a spirit of justice to all and favor to none is likely to bring about the 
happiness of its people may, after the above statement, still retain some 
doubts as to the ultimate success in this respect of the Soviet Republics. 
We should like at least to know how large a percentage of the population 
was included in the class which received only 2 per cent of the national 
income and what the mortality rate was in this class in the period under 
discussion. 
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Nervous Breakdown. By W. Beran Wotre, M.D., Director of the Community 
Church Mental Hygiene Clinic, New York City. 240 pages. Farrar and Rine- 
hart, New York. Price, $2.50. 

This very attractively written “ handbook” will undoubtedly receive both com- 
mendation and criticism and it will be widely read because it treats of a subject ever 
present in society. Unfortunately, the author’s discussion of human behavior would 
lead a lay reader to the belief that the straightening out of a “ nervous breakdown ” 
is a very simple matter. Although the author attempts to disarm criticism by making 
some sweeping statements about quackery, he himself seems to place psychiatry on 
a pedestal and to imply that psychiatrists have an open sesame. He says in his 
preface: “If you cannot find any evidence of physical or organic disease, consult a 
psychiatrist.” The author also says on page 184: “I wish we could talk it over 
face to face.” And on the next page: “If you like, you can sit down and write me 
your life story and thus hold a community conversation with me. You can always 
do that if you are lonely.” Since the neurotic individual is continually looking for a 
sympathetic ear there will no doubt be a bountiful response to his advice. 

The author has presented in this volume some very graphic cases and expresses 
on the whole a very sound viewpoint. Very few psychiatrists will take an exception 
to his explanations of mechanisms as he does not align himself with any specific 
school of psychology. His discussions in the last two chapters are the weakest part 
of his book, but the first five chapters will keep the readers interested without dif- 
ficulty. This handbook will at least stimulate the reader, whether professional or 
lay, to a more extensive reading of the subject of why people behave the way they do. 


J. L. McC. 


Urine and Urinalysis. By Louts GeRSHENFELD, Ph.M., B.Sc., P.D., Professor of 
Bacteriology and Hygiene and Director of the Bacteriological and Clinical Chem- 
istry Laboratories at the Philadelphia College of Pharmacy and Science. . 272 
pages, illustrated with 36 engravings. Lea and Febiger, Philadelphia. 1933. 
Price, $2.75. 

This book has been written, according to the author, to meet the needs and the 
requisites of graduates in pharmacology, chemistry, bacteriology, the nursing profes- 
sion, technicians, and many practitioners in medicine “ interested solely in the per- 
formance of urinalyses ” and hence anxious to have an up-to-date monograph on this 
subject. 

Following a brief historical consideration of urinalysis and a very cursory de- 
scription of the internal structure and function of the kidneys, various chapters are 
devoted to the physical and chemical composition of the urine, qualitative tests of 
various sorts, quantitative estimations, the microscopic examination of urine, and 
special tests under which are included the analysis of urinary calculi, tests for in- 
organic metallic poisons, bacteriologic investigations, and tests of various sorts for 
renal function. 

The content of the book is well though tersely presented. The tests advised are, 
for the most part, the standard ones which have been in existence for many years, 
both qualitative and quantitative in character. No gross inaccuracies were discovered. 
Not much space is devoted to the interpretation of the various tests, and the many 
possible sources of error, though one would scarcely expect the inclusion of such 
matter, in view of the fact that apparently the book has been written for the tech- 
nician who performs the tests, but who is not required to interpret the clinical value 
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of the results. The book can be recommended as fulfilling precisely those purposes 


for which it was written. 
S. R. M. 


A New Approach to Dietetic Therapy. By Evucene Férpes, M.D., Formerly Assis- 
tant Professor of Medicine, University of Budapest, Hungary. xii + 434 pages. 
Richard G. Badger, Boston, 1933. Price, $5.00. 


The author believes that a disordered water and mineral metabolism is respon- 
sible, in whole or in part, for many disease conditions. The first part of the book 
is given over to a discussion of the physiology and general pathology of water and 
mineral metabolism, the work of the author himself being particularly stressed. His 
dietetic therapy is directed particularly to the elimination of retained mineral sub- 
stances. The book contains various novel suggestions. The bibliography is exten- 
sive and refers very largely to the German literature. In the opinion of the reviewer 
the book is a medley of half-baked theorizing, based upon very dubious physiological 
grounds. Whether the therapeutic claims which the author makes may be justified 
upon empirical grounds, is, of course, another matter, but to this reader they are not 
convincing. 


G. A. H. 


Dietetics for the Clinician. By Mitton ARLANDEN Brinces, B.S., M.D., F.A.C.P.; 
in collaboration with Rutn Lotrrop GaALuup, dietitian; foreword by HERMAN 

O. MosENTHAL, A.B., M.D., Director of Medicine at the New York Post- 

Graduate Medical School, Columbia University. 666 pages. Lea and Febiger, 

Philadelphia. 1933. Price, $6.50. 

In spite of the many books on dietetics which are already available, the reviewer 
feels that Dr. Bridges has justified himself in adding another volume to this literature. 
In the first place, the book is written with a freshness and candor which are very 
attractive. The author shows that he is aware not only of the importance of his 
subject but also of the deficiencies in our knowledge concerning it. The value of diet 
when definitely known is stressed but no attempt is made to raise dietetic therapy to 
the level of a panacea. Many data not usually found in similar textbooks are included 
in this volume and in readily accessible form. The classified tables cover practically 
all of the chemical constituents. 

The dietetic treatment of the separate diseases is presented by a group of con- 
tributors. This section of the book is a valuable one. There is of necessity some 
repetition since each section is self-contained. 

In what is said of the treatment of duodenal ulcer it seems that there is over 
emphasis on meticulous dietary measures. Ambulatory treatment is mentioned, but 
for the patient to live up to the exacting regulations prescribed it would almost always 
be necessary that he be hospitalized. For the important disease, ulcerative colitis, no 
treatment is mentioned, though considerable space is devoted to proctitis, pruritis ani, 
and spastic colitis. 

L. M. 


Diseases of the Mouth. By Stertinc V. Mean, D.D.S., M.S., B.S., Professor of 
Oral Surgery and Diseases of the Mouth, and Director of Research, Georgetown 
University Dental School; Professor of Diseases of the Mouth, Georgetown Uni- 
versity Medical School. 932 pages; 18x25 cm. C. V. Mosby Co., St. Louis. 


1932. Price, $10.00. 


The author has attempted in this volume to meet the needs of students of both 
medicine and dentistry for knowledge of the various disease processes affecting the 
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structures of the mouth. Roughly the first third of the book is given up to a con- 
sideration of conditions affecting the teeth and the remaining two-thirds to diseases 
of the soft tissues, lips, tongue, throat, salivary glands, and of the bones, articulations 
and the maxillary sinuses. The subjects of stomatitis and of tumors of the mouth 
region are taken up in separate chapters. 

The medical aspects of these diseases are discussed in an elementary way which 
will not be of value to the average medical reader. Space devoted to such topics as 
the methods of taking the temperature, counting the blood cells, and using the routine 
bacteriologic smears is waste space as far as he is concerned. On the other hand the 
average medical student will profit by the discussion of diseases and abnormalities of 
the teeth. 

To the reviewer, the chapters on the diseases of the lips, tongue, throat, etc. are 
disappointing. The descriptions of the appearance and characteristics of the various 
lesions are too vague to be of assistance. The clinical course of these lesions is 
dealt with only in the briefest and most inadequate manner. ‘The illustrations to 
these sections are, however, often excellent. The relation of the section on diseases 
of the blood to the subject of the book is not made as apparent as it should be. For 
example, in discussing leukemia the author does not even mention the dangers of 
dental extractions in this condition. 


On the whole, the book is of little value to the student of medicine. 
nm: t. PF 


Some Factors in the Localization of Disease in the Body. By Haro_tp Burrows. 299 
pages. William Wood and Company, Baltimore, 1932. Price, $4.50. 


The author discusses in this interesting monograph the present status of our 
knowledge concerning those factors which determine the localization in certain tissues 
of morbific matter carried in the blood stream. In the first part of the book he has 
collected under separate chapter heads what is known concerning the localization of 
normal and foreign proteins, of dyes and fine inorganic particles and natural pig- 
ments, of syphilis, of bacteria and viruses, and of cancer. The author has the gift 
of clarity of expression and he has presented the scientific data in sufficient detail 
so that the reader may form an independent judgment of its significance. 

The nature and causes of increased capillary permeability are dealt with in Part 
Il; the forces at play in the transport of material from the blood stream into the 
tissues are analyzed; and the tendency of an inflammatory process to fix colloidal and 
other foreign material is discussed. Many interesting data bearing on the question of 
local immunity are presented. Finally the author attempts to show the bearing of 
these principles of localization upon our therapeutic practices. 

The author is a stimulating guide through a field of general pathology with which 
most physicians are unfamiliar. His book will re-awaken in many an interest in the 


fundamental mechanisms of disease. 
m. <3. 


Anleitung zur friihzeitigen Erkennung der Krebskrankheit. 134 pages. S. Hirzel, 
Leipzig, 1932. Price, Reichmark 3. 


This small manual was first issued in 1917 as a part of the campaign against 
cancer in Saxony. The present second edition has been revised by a committee in- 
cluding prominent names from the University clinics in Dresden and Leipzig. The 
book has been written for the general practitioner upon whom the success of any 
campaign for the early recognition of cancer depends. It should be of great assistance 
to him. The introductory matter is brief, consisting of short sections on cancer 
mortality, the general nature of cancer, diagnostic local and general signs, indications 
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and contraindications for operation, practical rules governing biopsy, etc. The gen- 
eral characteristics of cancer behavior in the chief tissue of the body, skin, mucous 
membrane, glands, bone, etc., are then summarized. The major portion of the book is 
given up to a discussion of the early cancerous lesions of each region of the body, 
beginning with the scalp and covering both the exterior and interior of the body. 

Few small books contain as much valuable information so clearly and concisely 
expressed. The commoner precancerous and cancerous lesions of each region are 
described as to appearance and early symptoms, diagnostic findings, clinical course, 
and therapeutic indications. The sections read like the best type of clinical lectures, 
thorough, clearly organized, forceful and eminently practical. 

This manual deserves careful reading by all those interested in similar campaigns 
in this country. It seems a model of its kind. 











COLLEGE NEWS NOTES 


Among gifts to the College Library of publications by members herewith ac- 


knowledged are the following: 

Dr. Priscilla White (Fellow), Boston, Mass.—1 book, “ Diabetes in Childhood 
and Adolescence ” ; 

Dr. Hyman I. Goldstein (Associate), Camden, N. J.—1 reprint; 

Dr. Louis I. Kramer (Associate), Providence, R. I.—2 reprints; 

Dr. Marjorie E. Reed (Associate), Plymouth, Pa.—2 reprints; 

Dr. Karl Rothschild (Fellow), New Brunswick, N. J.—2 reprints; 

Dr. Walter M. Simpson (Fellow), Dayton, Ohio—4 reprints. 


Dr. Edwin W. Gehring, Fellow and Governor of the College for Maine, has 
been named President-elect of the Maine Medical Association for the coming year. 


Dr. Francis B. Johnson (Fellow), Professor of Clinical Pathology of the Medical 
College of the State of South Carolina, Charleston, was recently elected President 
of the Tri-State Medical Association of the Carolinas and Virginia. 


Dr. George C. Bower (Associate) has left the State Hospital at Willard, N. Y., 
to accept a promotion as first-grade pathologist at the State Hospital at Marcy, N. Y. 


Major E. C. Odom (Fellow) has completed four years of duty at the Walter Reed 
General Hospital, Washington, D. C., and has now been transferred to the Letterman 


General Hospital, San Francisco. 


Dr. Gerald B. Webb (Fellow), Colorado Springs, was elected President of the 
Colorado State Board of Medical Examiners on July 11. 

Dr. Janvier W. Lindsay (Fellow) and Admiral Cary T. Grayson (Associate) 
have been put in charge of the Pathologic Laboratory and the Warwick Clinic, re- 
spectively, of the Garfield Memorial Hospital. The radiologic department of this 
Hospital has been enlarged through the establishment of the Warwick Clinic, a 
bequest of the late Randolph T. Warwick. The bequest provided for the establish- 
ment of an institute “ for the care and treatment of women afflicted with cancer.” 


Dr. George R. Minot (Fellow), Professor of Medicine of the Harvard Univer- 
sity Medical School, Boston, was recently awarded the Moxon gold medal of the 
Royal College of Physicians of England. 

Dr. Lewis J. Moorman (Fellow), Oklahoma City, succeeded to the Superinten- 
dency of the State University Hospitals, Oklahoma City. 

Dr. G. Bruce Lemmon (Fellow) has been appointed Consultant in Internal 
Medicine at the Federal Hospital for Defective Delinquents. This hospital, which 
has just been completed at Springfield, Missouri, has 705 beds and cost over $2,000,000. 
Dr. Lawrence Kolb (Fellow) of the U. S. Public Health Service is its superintendent. 
The institution will be known as the Medical Center for the Department of Justice. 
and is the first of its kind. 
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OBITUARIES 
DR. EDWARD OSGOOD OTIS 


On May 28, 1933, Dr. Edward Osgood Otis died in his eighty-fifth 
year. At the time of his death Dr. Otis was a Governor for the Ameri- 
can College of Physicians for New Hampshire. He had previously been 
a Governor for the College for Massachusetts but he had retired from active 
practice and had gone to live at Exeter, New Hampshire. Dr. Otis had 
been a Fellow of the American College of Physicians since 1920 and was 
the oldest member in respect to age of the College. Throughout his mem- 
bership Dr. Otis had taken a very active interest in the College. He was 
one of those long, lean Yankees who never look their age and who are 
active physically and mentally until the end. It was with great regret that 
Dr. Otis was obliged to forego attendance at the meeting of the College in 
Montreal. Although he maintained his residence for the last few years in 
Exeter, New Hampshire, he came frequently to Boston to attend meetings 
and to lend his presence to important occasions. 

Dr. Otis was born in 1848 at Rye, New Hampshire, went to Phillips 
Exeter Academy, received his bachelor degree at Harvard in 1871 and his 
medical degree also at Harvard in 1877. After an internship at the 
Boston City Hospital he took postgraduate work in Vienna. On his return 
he established an office in Boston and devoted himself from the beginning 
to diseases of the chest. In those days that meant largely tuberculosis. 
For 45 years Dr. Otis was associated with the Boston Dispensary and in 
his chest clinic there he gave instruction to the medical students. For many 
years he was professor of pulmonary diseases and climatology at Tufts 
College Medical School. Tufts College gave him the honorary degree of 
Doctor of Sciences which the University of his native state of New Hamp- 
shire also conferred upon him. 

Dr. Otis acquired a very distinguished position in the practice of 
medicine in the city of Boston, particularly, of course, in regard to tubercu- 
losis and other chronic diseases of the chest. He was instrumental in all 
activities in regard to tuberculosis. For years he was a visiting and con- 
sultant physician for the Massachusetts State Sanatorium at Rutland which 
was the first state institution for the early care of tuberculosis. He was 
a director of the National Tuberculosis Association. He had been presi- 
dent of the Massachusetts Tuberculosis League and President of the Boston 
Tuberculosis Association. He was an early member and ex-president of 
the American Climatological and Clinical Association and he contributed 
many articles and papers to the current medical journals. He was the 
author of “ Pulmonary Tuberculosis ” and ‘ Tuberculosis—Its Cause, Cure 
and Prevention.” Dr. Otis had watched the development of internal medi- 
cine and of his specialty, tuberculosis, from its very beginnings as a science 
to its present state. In that rapid progress of internal medicine and of 
knowledge concerning tuberculosis which left so many of his generation 
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behind he was always in the forefront, one of the leaders. His was a 
shrewd and cautious nature which did not run to fads but which could 
become enthusiastic over developments while they were still new. The 
Yankee twang in his speech was a guarantee of his horse sense, and his 
apparently stern exterior covered great warmth of affection and intense 


personal loyalty. 
RocGer I. Lee, M.D., F.A.C.P., 


Governor of the College 
for Massachusetts 


DR. RAYMOND JOSEPH HARRIS 


Dr. Raymond Joseph Harris was born in Philadelphia in 1872 and 
educated in the public schools there, graduating from the Central High 
School with the degrees of A.B. and A.M. He matriculated in the Hahne- 
mann Medical College of Philadelphia, graduating in 1894. From 1895 
to 1902 Dr. Harris served as Demonstrator of Chemistry at his Alma 
Mater. For a number of years he was Associate Physician at the Broad 
Street Hospital, Philadelphia. 

Dr. Harris died suddenly August 9, 1933, as a result of a coronary 
thrombosis. 

E. J. G. Bearpstey, M.D., F.A.C.P., 
Governor of the College 
for (Eastern) Pennsylvania 


DR. SHANNON LAURIE VAN VALZAH 


Born September 18, 1888; B.A., University of Oregon, 1910; M.D., 
Johns Hopkins University Medical School, 1914; Postgraduate work in 
Tropical Medicine, Bacteriology, Hygiene and Military Science, Army 
Medical School, October 1916, to March 1917; entered the Medical Corps 
as First Lieutenant in 1917 and was promoted to Major in 1918; Assistant 
and Laboratory Officer, Fitzsimons General Hospital, 1922-24; Assistant 
Chief of Medical Service, Fitzsimons General Hospital 1926-33; member, 
Johns Hopkins Medical and Surgical Society and Association of Military 
Surgeons; Fellow, American Medical Association and American College 
of Physicians; died July 9, 1933, of diverticulitis of the sigmoid and 
peritonitis. 

Major Van Valzah entered the Medical Corps of the U. S. Army in 
1917 during the World War, did service in France with great credit to the 
Medical Corps and himself. After his return to the United States, while 
on duty at an eastern station, he developed pulmonary tuberculosis, and in 
1922 was sent as a patient to Fitzsimons General Hospital, where he re- 
mained as a patient until 1923, when he was assigned to duty at that hospital. 
His outstanding ability soon became manifest and he was detailed as As- 
sistant to the Chief of the Medical Service and in charge of electrocardio- 
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graphy. This position he filled with great credit until his death, at Fitz- 
simons General Hospital, Denver, Colorado. 

Major Van Valzah, had, for some years, come to consider Denver his 
home and planned to live there on retirement from active service from the 
Army. He was one of those lovable individuals whose conduct was marked 
by kindness and consideration for others. His conferees loved him for him- 
self, respected and admired him for his professional ability and knowledge. 
His friends both professional and lay were legion. 

He was married in 1916 to Miss Ola Summers of Baltimore who sur- 
vives him—a charming and devoted wife who has lost a kind and loving 
husband. The Army has lost a beloved Physician and Officer. 

A. C. Cooper, M.D., F.A.C.P., 
Lt. Col., Medical Corps, 
U. S. Army. 





